


? 


INCORPORATING wanieechichaibasa MONTHLY 


EIGHT CHANNEL MICROCOMPUTER 
SONTROLLED LIGHT SEQUENCER =. 


VERSATILE BENCH POWER 


FREE INSIDE! 


ry, ISSN O2be- 3617 
[se ' : 12 


770262 361010 





Magazine for Electronic & Computer A 


' 4 


ONE POUND PACKS 
All packs are £1 each. Note the figure on the extreme left of the 
pack ref number and the next figure is the quantity of items in 
the pack, finally a short description. 


BD2 5 13A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

BD9 2 6V 1A mains transformers uoriaht mountina with 
fixing clamps. 

BD13 12 30 watt reed switches, it’s surprising what you can 
make with these—burglar alarms, secret switches, 
relay, etc., etc. 

BD22 2 25 watt loudspeaker two unit crossovers. 

BD30 2 Nicad constant current chargers adapt to charge 
almost any nicad battery. 

BD32 2 Humidity switches, as the air becomes damper the 
membrane stretches and operates a microswitch. 

BD42 5 13A rocker switch three tags so on/off, or change 
over with centre off. 

BD45 1 24hr time switch, ex-Electricity Board, automati- 
cally adjust for lengthening and shortening day. 
original cost £40 each. 

BD49 5 Neon valves, with series resistor, these make good 
night lights. 

BD56 1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

BD67 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

BD103A 1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads. 

BD120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

BD132 2 Plastic boxes approx 3in cube with square hole 
through top so ideal for interrupted beam switch. 

BD134 10 Motors for model aeroplanes, spin to start so needs 
no switch. 

BD137 1 6% inch 4 ohm speaker 10W rating. 

BD139 6 Microphone inserts—magnetic 400 ohm also act 
as speakers. 

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil 
sets with notes on making c/o relays and other 
gadgets. 

BD149 6 Safety cover for 13A sockets— prevent those inqui- 
sitive little fingers getting nasty shocks. 

BD180 6 Neon indicators in panel mounting holders with 
lens. 

BD193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

BD199 1 Mains solenoid, very powerful, has lin pull or could 
push if modified. 

BD201 8 Keyboard switches—made for computers but have 
many other applications. 

BD211 1 Electric clock, mains operated, put this in a box and 
you need never be late. 

BD221 5 12V alarms, make a noise about as loud as a Car 
horn. Slightly soiled but OK. 

BD252 1 Panostat, controls output of boiling ring from sim- 
mer up boil. 

BD259 50 Leads with push-on Yin tags—a must for hook- 
ups—mains connections etc. 

BD263 2 Oblong push switches for bell or chimes, these can 
mains up to 5 amps so could be foot switch if fitted 
into pattress. 

BD268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

BD305 1 Tubular dynamic mic with optional table rest. 

BD653 2 Miniature driver transformers. Ref. LT44. 20k to 1k 
centre tapped. 

BD548 2 3.5V relays each with 2 pairs changeover contacts. 

BD667 2 4.7 uf non-polarised block capacitors, pcb mounting. 


There are over 1,000 items in our Catalogue. If 
you want a complete copy please request this 
when ordering. 


METAL PROJECT BOX Ideal for battery charger, power supply etc. 
Sprayed grey size 8" x 4" x 44". Louvred for ventilation. Price £3.00. Ref. 
P 


3P75. 
FLOPPY DISCS 5%” pack of 10 £5.00. Ref. 168. 3%” pack of 15 
£10.00. Ref. 10P88. 


PERSONAL STEREOS Again customer returns but complete and with 
stereo head phones. A bargain at only £3.00 each. Our ref 3P83. 


MICROWAVE CONTROL PANEL Mains operated, with touch switches. 
This unit has a 4 digit display with a built in clock and 2 relay outputs — 
one for power and one for pulsed power level. Could be used for all sorts 
of timer control applications. Only £6.00. Our ref 6P18. 

EQUIPMENT WALL MOUNT Multi adjustable metal bracket ideal for 
speakers, lights, etc. 2 for £5.00. Our ref 5P152. 


NEW MAINS MOTORS 25 watt 3000 rpm made by Framco. Approx 6” 
x 3” x 4”. Priced at only £4.00 each. Our ref 4P54. 


SHADED POLE MOTORS Approx 3” square. Available in 24V and 
240V AC. Both with threaded output shaft and 2 fixing bolts. Price is £2.00 
each. 24V Ref 2P65, 240V Ref 2P66. 


SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm 
SBDT with chrome dolly fixing nuts. 3 for £1. Order ref BD649. 


COPPER CLAD PANEL for making PCB. Size approx 12in 
longx81/2in wide. Double-sided on fibreglass middle which is quite 
thick (about 1. 16in) so this would support quite heavy components and 
could even form a chassis to hold a mains transformer, etc. Price £1 
each. Our ref BD683. 


POWERFUL IONISER 


Generates approx. 10 times more IONS than the ETI and similar 
circuits. Will refresh your home, office, workroom etc. Makes you 
feel better and work harder - a complete mains operated kit, case 
included. £18. Our ref 18P2. 


2KV 500 WATT MAINS TRANSFORMERS. suitabie 


for high voltage experiments or as a spare for a microwave oven etc. £10.00. Ref. 
10P93. 















REAL POWER AMPLIFIER for your car, it has 150 watts output. 
Frequency response 20hz to 20Khz and signal to noise ratio better than 
60dB. Has built in short circuit protection and adjustable input level to suit 
your existing car stereo, so needs no pre-amp. Works into speakers ref. 
30P7 described below. A real bargain at only £57.00. Order ref: 57P1. 


REAL POWER CAR SPEAKERS. Stereo pair output 100W each. 40hm 
impedance and consisting of 6'2"" woofer, 2’° mid range and 1" 
tweeter. Ideal to work with the amplifier described above. Price 
per pair £30.00. Order ref: 30P7. 

VIDEO TAPES These are three hour tapes of superior quality, made 
under licence from the famous JVC Company. Offered at only £3 each. 
Our ref 3P63. Or 5 for £11. Our ref 11P3. Or for the really big user 10 for 


£20. Our ref 20P20. 

ELECTRONIC SPACESHIP. 
Sound and impact controlled, 
responds to claps and shouts and 
reverses when it hits anything. Kit 
with really detailed instructions. Ideal 
present for budding young electri- 
cian. A youngster should be able to 
assemble but you may have to help with the soldering of the compo- 
nents on the pcb. Complete kit £10. Our ref. 10P81 


COMPUTER KEYBOARDS Brand new, uncased.£3.00 each. ref 3P89. 
12’. HIGH RESOLUTION MONITOR. Amber screen. 


beautifully cased for free standing, needs only 12V 1.5 amp supply. TTL 
input separate syncs. Brand new in makers’ cartons. Price £22.00. 
Order ref. 22P2. 
















SINCLAIR C5 WHEELS 
Including inner tubes and tyres. 13" and 16" diameter spoked poly 
carbonate wheels. Finished in black. Only £6.00 each. 
13” Ref 6P10, 16” Ref 6P11 


COMPOSITE VIDEO KITS These convert composite video into separate 
H sync, V sync and video. Price £8.00. Our ref 8P39. 

LINEAR POWER SUPPLY. Brand new +5v 3A, +/-12v 1A. Com- 
plete with circuit diagram. Short circuit protected. Our price £12.00 Ref. 
12 P21. 

3%in FLOPPY DRIVES We still have two models in stock: Single 
sided, 80 track, by Chinon. This is in the manufacturers metal case with 
leads and IDC connectors. Price £40, reference 40P1. Also a double 
sided, 80 track, by NEC. This is uncased. Price £60.00, reference 60P2. 
Both are brand new. 

10 MEMORY PUSHBUTTON TELEPHONES These are customer 
returns and “sold as seen”. They are complete and may need slight 
attention. Price £6.00. Ref. 6P16 or 2 for £10.00. Ref. 10P77. BT approved. 


INDUCTIVE PROXIMITY SWITCHES These will detect ferrous or 
nonferrous metals at approx. 10mm and are 10-36V operation. Ideal for 
nl position sensors, etc. RS price is £64.00 each! Ours £12.00. Ref. 
12P19. 


BOSCHERT SWITCHED MODE POWER SUP- 
PLIES ~5v at 154, ~12V at 3A, —12V at 2A+ 24V at 2A, 220V or 110V 
input. Brand new and guaranteed. Retail price is £180!! Ours £20. Ref. 20P30. 


TV SOUND DECODER. Nicely cased, mains powered with 8 


channels. Will drive a small speaker directly or could be fed into HI Fl system etc 
£12.00 each. Ref.12P22. 


PC POWER SU PPLIES Brand new with built in fan and power 


switch on the back +5, —5, +12, —12V. 150 watt made by AZTEC £25.00 
each. Ref. 25P18. 


VERY POWERFUL 12 VOLT MOTORS. ‘4rd Horsepower. Made to 
drive the Sinclair C5 electric car but adaptable to power a go-kart, a 
mower, a fail car, Model railway, etc. Brand new. Price £20. Our ref 20P22. 


AS ABOVE with gearbox. £40. Ref 40P8. 














PHILIPS LASER 
This is helium-neon and has a power rating of 2mW. Completely 
safe as long as you do not look directly into the beam when eye 
damage could result. Brand new, full spec. £35. Our ref. 35P1. 

Mains operated power supply for this tube gives 8kv striking and 
1.25kv at 5mA running. Complete kit with case £15. 


PANEL METERS 270 deg movement. New, £3.00 each. Our ref 3P87. 


SURFACE MOUNT KIT Makes a super high gain snooping amplifier on a 
PCB less than an inch square! £7.00. Our ref 7P15. 


CB CONVERTERS Converts a car radio into an AM CB receiver. £4.00. 
Our ref 4P48. 


GEIGER COUNTER KIT Includes PCB, tube, loudspeaker, and all 
rand to build a 9v battery operated geiger counter. Only £39. 
ur re 


12V TO 220V INVERTER KIT This kit will convert 12v DC to 220v AC 
It will supply up to 130 watts by using a larger transformer. As supplied it 
will handle about 15 watts. Price is £12. Our ref 12P17. 


5¥%,'' 360K DISC DRIVES. Brand new HALF HEIGHT disc drives made 
by Mitsubishi. Limited quantity available at £35.00. Ref. 35P5. 


HIGH RESOLUTION MONITOR Qin black and white, used Philips 
tube M24/360W. Made up in a lacquered frame and has open sides. Made 
for use with OPD computer but suitable for most others. Brand new. £20. 
Our ref 20P26. 


12 VOLT BRUSHLESS FAN. Japanese made. The popu.ar 
square shape (412inx4V/2inx 1¥ain). The electronically run fans not 
only consume very little current but also they do not cause interference 
as the brush type motors do. Ideal for cooling computers, etc., or fora 
caravan. £8 each. Our ref 8P26. 


MINI MONO AMP on p.c.b. size 4" x 2" (app.) 
Fitted Volume control. The amplifier has three 
transistors and we estimate the output 
to be 2W rms. More technical data 
will be included with the amp. 

Brand new, perfect condition, 

offered at the very low price of £1.15 each, 
or 13 for £12.00. 


BULL ELECTRICAL 







_ = 
Dept. EE 250 PORTLAND ROAD, HOVE, eve | 


BRIGHTON, SUSSEX BN3 50T. 
MAIL ORDER TERMS: Cash, PO or cheque with order. Monthly account 
orders accepted from schools and public companies. Please add £2.50 
postage to orders. Minimum order £5. 
Phone (0273) 203500. Fax No. (0273) 23077. 


POPULAR ITEMS 
— MANY NEW THIS MONTH 


MAINS FANS Snail type construction. Approx. 5” x 4” mounted on a 
metal plate for easy fixing. New. £5.00 each. Our ref 5P166. 


MICROWAVE TURNTABLE MOTOR Complete with weight sensing 
electronics that would have varied the cooking time. Ideal for window 
displays, etc. Only £5.00. Our ref 5P165. 


PC STYLE CASES 18" X 18" X 6” Complete with fan and 
grill iluminated power switch and IEC filtered power input plug. Priced at only 
£15.00. Ref. 15P38. 


VERO EASIWIRE PROTOTYPING SYSTEM. Ideal for design- 
ing projects on etc. Complete with tools, wire and reusable board. Our price 
£6.00. Ref 6P33. 


MAINS AXIAL FANS. Brand new 5” diameter powerful silent fans 
with shaped pole motors. Yours for £3.00. Ref 3P112. 

AA CELLS Probably the most popular of the rechargeable NICAD types. 4 
for £4.00. Our ref. 4P44. 

20 WATT 4 OHM SPEAKER With built in tweeter. Really well made unit 
which has the power and the quality for hifi 6%" dia. Price £5.00. Our ref. 
5P155 or 10 for £40.00 ref. 40P7. 

MINI RADIO MODULE Only 2in square with ferrite aerial and solid dia. 
tuner with own knob. It is superhet and operates from a PP3 battery and 
would drive a crystal headphone. Price £1.00. Our ref. BD716. 
BULGIN MAINS PLUG AND SOCKET The old and faithful 3 pin with 
screw terminals. The plug is panel mounted and the socket is cable 
mounted. 2 pairs for £1.00 or 4 plugs or 4 sockets for £1.00. Our ref. BD715, 
BD715P, or BD715S. 

MICROPHONE Low cost hand held dynamic microphone with on/off 
switch in handle. Lead terminates in 1 3.5mm and 1 2.5mm plug. Only 
£1.00. Ref. BD711. 

MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT 
DEVICES 140v 100 watt pair made by Hitachi. Ref.2SJ99 and its comple- 
ment 2SK343. Only £4.00 a pair. Our ref: 4P51. 


TIME AND TEMPERATURE LCD MODULE A 12 hour clock a Celsius 
and Fahrenheit thermometer a too hot alarm and a too cold alarm. Approx 
50x20mm with 12.7mm digits. Requires 1AA battery and a few switches. 
Comes with full data and diagram. Price £9.00. Our ref. 9P5. 


REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Our ref. 3P60. 
PAPST fan 80 x 80mm 230V. Our ref 9P7. Price £9. 

PAPST fan 120 x 120mm 230V. Our ref: 6P6. Price £6. 

600 WATT AIR OR LIQUID MAINS HEATER Small coi! heater made for 
heating air or liquids. Will not corrode, lasts for years. Coil size 3" x 2" 
mounted on a metal plate for easy fixing. 4” dia. Price £3.00. Ref. 3P78 or 4 
for £10.00. Our ref. 10P76. 

EX-EQUIPMENT POWER SUPPLIES Various makes and specs, ideal 
bench supply. Only £8.00. Our ref. 8P36. 

ACORN DATA RECORDER Made for the Electron or BBC computer but } 
oe for others. Includes mains adaptor, leads and book. £12.00. Ref. 
| i 





SOLDER 


22 SWG 60/40 resin cored solder, KG reel, top quality £4.00. Ref 4P70 





NEW PIR SENSORS Infra red movement sensors will switch up to 
1000W mains, UK made, 12 months manufacturers warranty, 15-20m 
range with a 0-10mm timer, adjustable wall bracket. Our ref 25P16. Price 
£25. 

GEARBOX KITS ideal for models, etc. Contains 18 gears (2 of each size), 
4 x 50mm axles and a powerful adjustable speed motor. 9-12V operation. 
All the gears, etc. are 2mm push fit. £3.00 for the complete kit. Ref. 3P93. 


MINI HIF SPEAKERS Made for televisions, etc. Two sizes available. 
70mm x 57mm 3W 8 ohm, 2 for £3.00. Ref 3P99. 127mm x 57mm 5W 8 
ohm, 2 for £3.00. Ref. 3P100. 


TELEPHONE EXTENSION LEAD 5m phone extension lead with plug on 
one end, socket on the other. White. Price £3.00. Our ref. 3P70 or 10 leads 
for only £19.00! Ref. 19P2. 

LCD DISPLAY 41," digits supplied with connection data £3.00. Ref. 3P77 
or 5 for £10. Ref. 10P78. 

CROSS OVER NETWORK 8 Ohm 3 way for tweeter midrange and 
woofer nicely cased with connections marked. Only £2.00. Our ref. 2P255 
or 10 for £15.00. Ref. 15P32. 

BASE STATION MICROPHONE Top quality uni-directional electret 
condenser mic 600r impedence sensitivity 16-18KHz — 68db built in chime 
complete with mic stand bracket. £15.00. Ref. 15P28. 

MICROPHONE STAND Very heavy chromed mic stand, magnetic base 
4" high. £3.00 if ordered with above mic. Our ref. 3P80. 

SOLAR POWERED NICAD CHARGER 4 Nicad AA battery charger. 
Charges 4 batteries in 8 hours. Price £6.00. Our ref. 6P3. 


YUASHA SEALED LEAD ACID BATTERIES. ev 104 
only £9.00 each or 2 for £15.00. Ref. 15P37. 


STC SWITCHED MODE POWER SUPPLY. 220v o 
110V operation giving 5V at 2A + 24V at 0.25A +12V at 0.15A and + 90V at 
0.4A £12.00 each. Ref 12P27. 

SOLDERING IRON STAND Price £3.00. Our ref. 3P66. 

INCAR GRAPHIC EQUALIZER/BOOSTER Slimline 7 band with built in 
30 watts per channel amplifier. 12V operation, twin 5 LED power 
indicators, 20-21KHz with front and rear fader plus headphone output! 
Brand new and guaranteed. Only £25.00. Ref. 25P14. 

MODEMS bial up brand new units. Made by GEC. No data available, but 
good value at £18.00. Ref 18P6. 

CAR IONIZER KIT Improve the air in your car, clears smoke and helps 
prevent fatigue. Case req. Price £12.00. Our ref. 12P8. 

NEW FM BUG KIT New design with PCB embedded coil 9v operation. 
Priced at £5.00. Our ref. 5P158. 

NEW PANEL METERS 50UA movement with three different scales that 
are brought into view with a lever. Price only £3.00. Ref. 3P81. 
ELECTRONIC SPEED CONTROL KIT Suitable for controlling our 
powerful 12v motors. Price £17.00. Ref. 17P3 (heatsink required). 


ELECTRONIC TICKET MACHINES. These units contain a mag- 
netic card reader, two matrix printers, motors, sensors and loads of electronic 
components etc. Very good value at £1 2.00. Ref 12P28 (12'x7"x7"’) 
JOYSTICKS. Brand new, can be adapted for most machines by changing 
the connector. Complete with 2 fire buttons and suction feet 2 for £5.00. Ref 
5P174. 


FIVE POUND MYSTERY PACKS. We have decided to reintroduce 


our mystery packs once again. After a gap of 4 years we have amassed quite a lot 
of stock! For £5.00 you will receive a selection of goods containing at least 
£12.00 worth of goods at our normal low prices. Ref 5P175. 
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LIGHT SEQUENCER by Mark Stuart 772 
Versatile lighting unit with over 100 different programs 
ELECTRONIC DIPSTICK by Chris Bowes 780 


A Pocket Money Project for remote liquid level sensing 


COLOUR-CHANGING CHRISTMAS LIGHTS 

by Mark Daniels 802 
A colourful alternative to the usual festive decorations 
VERSATILE BENCH POWER SUPPLY by Mike Tooley 808 
Companion project to our Teach-In ‘91 series 


12V LAMP/VACUUM CLEANER CHARGER 


by T. R. de Vaux Balbirnie 814 
Keep portable lamps and cleaners charged from a car or caravan supply 


SOMES 


AMATEUR RADIO by Tony Smith G4FAI 785 
What does amateur radio offer me? Using the bureau, Call sign confusion 


TEACH-IN ‘91 —- DESIGN YOUR OWN CIRCUITS 

- PART1 by Mike Tooley 786 
The start of our Design series looks at the forthcoming course and at 
power supplies 


ROBOT ROUNDUP by Nigel Clark | 807 
News from the world of robotics | 
DOWN TO EARTH by George Hylton 819 
Simple Voltage Changing. 

INTERFACE by Robert Penfold 822 


New regular article dealing with all aspects of interfacing popular micros 


Keatyures 





FOR YOUR ENTERTAINMENT by Barry Fox 800 
Getting taped, Screen speaker, Mindlink, Cycling computer 

EE REFERENCE LIBRARY | 801 
A special selection of comprehensive reference manuals 

SHOP TALK with David Barrington 823 
Component buying for projects 

DIRECT BOOK SERVICE 824 
EE selected technical books by mail order 

PRINTED CIRCUIT BOARD SERVICE 829 
P.C.B.s for EE projects 

INDEX FOR 1990 —- VOLUME 19 831 
Comprehensive cross reference index for all EE articles published in 1990 
ADVERTISER’S INDEX 840 


o, Wimborne Publishing Ltd 1990. Copyright inal FF REE WITH THIS I SSUE 


drawings, photographs and articles published in 

EVERYDAY ELECTRONICS is fully protected, and Magenta Electronics Ltd 1990-1991 catalogue, between 
reproduction or imitations in whole or in part are 800 d 801 

expressly forbidden. pages an 


Our January ’91 Issue will be published on 


Friday, 7 December 1990. See page 813 for details. Readers Services e Editorial and Advertisement Departments 771 


Everyday Electronics, December 1990 761 
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Fuse protection iter 
Automatic polarity and zero 
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RETAIL An ieee eT ETT Vero +1.2% 

siusanadesee eas -200m-2-20-200-1000Vdc + 0.8% 

SEND ORDERS TO —- DEPT 12 SB Occaeae  O200u:2 ; 

_SEND ORDERS 10 — Ber’ * | LATEST 1991 | //\eASe: A BAY Resistance... -200,1-2m-20m-200m-2A dc + 1.0% 

M AR CO TRAD I Ni G LATEST 1 991 ee cc eesscuwensene 0-200-2k-20k-200k-2M2 + 0.8% 

IQUE (NJOCTO ccisisccrsosvssserserionenccavacenons z square wave 

THE MALTINGS. HIGH STREET, WEM 132 Page . peak to peak 

HROPSHIRE SY4 5EN PNG ancccctodaveianrielar denttnntcasPaGemeooee x 70 x 24mm 

Tel: (0939) 32763 Telex: 35565 CATALOGUE Battery and instruction) f\J LY f15 99 
Fax: (0939) 33800 ON LY manual included . 
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COMPONENT SUPPLIERS f1 50 Y122AJ (MX190) NORMALLY 
24HR ANSAPHONE “ £39.50 
VISIT. 


T LUO 
POST PACKING £1 75 OUR OTHER BRANCHES LAMP 1 Q" DOUBLE TUBES Very High Quality “MINI. CASSETTES ' 
ALL PRICES INCLUDE 15% VAT _—SUPERTRONIS AD 90, used once. 


alarms ect!! reception on 
Tel: 021 666 6504 any FM radio. Fiequency:} Bulk erased, good 





























































































JI III III II IIA IIIS III ISIS IIIS IIA, 65 HURST STREET = 105-109MHz FM. power xe New, * tatly 
: LOOK OUT FOR NEW SPECIAL «x ta ies = 7g cluded), Dimensions, 425" 2 guaranteed. 
x = —= - ‘ F x ode ‘ 
. OFFER EVERY MONTHWITH ‘ Bie ayers £7.50 for 10 
* EVERYDAY ELECTRONICS — * ‘kitvennameton £60.00 for 100 
KI III III IIIA III IIIS ISIS IIS ASSIS ISIS WV2 4LL DIMENSIONS: 368 X 67 X 43MM 
| s ANTEXIRONS | HOME ALARM PACKAGE EPROM SPECIAL 
Ceramic 50V (125 £3.99 | Includes: z - 27C256-25 
CET SW TRON viscisccdvcesciscesccdsssare tie ccctiercesesvesveest £8.37 neckehiis A 460) coven £8.50 De Optima Alarm Control Panel BACK-UP LEAD eS (BRAND NEW) 
CSTW [RON iaiesccvncchteisssacedonctensenntonts £8.48 Fuse 20mm Q.B. (80)....... ; “£4.75 | 4 External Red Bell Box ACID BATTERY £3 ea 10+ £2.50 ea 
MS DBW IRON ois icicsveocccdesesersacctessvuerstennsiesaiins £8.59 Fuse 20mm A'S. (80).. £8.50 * 2xi1iInt iP : LR 12V 1.9Ah QUARTZ 
SPF FW ia cassesccuilansivinensviveosantabennee £11.98 | Pre-set Pots. Horiz. (120) £7.75 | 5 x D n ron ovonghdnaeialhl ° VELLEMAN KITS 
CS IW sc catscthoasemscisunaseanatal £11.87 | Pre-set Pots. Vert (120). : ES Siren tor tear £14.00 HALOGEN Send aches AE. dow 
EE FE catia tcuntecasinetannaineanatt £11.98 RESISTOR KITS * 100 mtrs. cable and clips LEAD ACID SPOT LIGHT for our 1991 Eull Colour 
ALL BITS FOR IRONS - £1.62 Feat a * Full fitting instructions CHARGER £5.75 Kit Catalogue 
ELEMENTS £4.10 STANDS £3.24 03a so (5) he e375 ONLY £127.50 £19.99 PRIOR Ta 22 cer Benoni REE 
25W 10 off (610). oe . - 
NI-CAD RECHARGEABLES Ea rp 0% CLOSED CIRCUIT TELEVISION SYSTEM rT 
5W 5 off (36 260 8 £5.40 
BATTERIES SIDR ITSO “ani bi aes sa a 18swg £4.95 £4.70 
1W 5 off (365)... £ £15.25 5" 22 swg £4.99 £4.75 





Remember: Our prices INCLUDE VAT! 


PRICE EACH 2W 5 off (365)... sone £25.00 = wm | em aEw 
1+ 10- Zener Diodes 5 Off (55)... 3.99 wf it 

AAA £1.50 £1.30 a7 - 

aA 9p 35p NI-CAD CHARGER < 












: Ae aid HEATSHRINK PACK 

‘ : USED ; 
pP3_—«£3.90 £3.75 USED 1XMONITOR — RR A. ise 
_-VIDEO HEAD TESTER Sa : ; : g 
. —h A video head tester for 


Complete price £175 PLUS £10 CARR PRICE £1.00 ea 


BRS TURNTABLE 


determining whether a video 
head is in good condition by 
detecting the wear state and 


displaying itonameter. | Charges AA, AAA, C, D & PP3 









Complete with carrying case and Ni-Cad , ‘ : é: 
leads. 1- ads £4 Qa These need no introduction, brand new, complete with cartridge and stylus. Also, complete with turn- 
SPECIAL PRICE £39.50 | 240V AC ° table belt. 12V 0.06A motor fitted. Simply construct your own plinth. Absolute bargain. 


ORDER CODE/SO/BSR ONLY £9.99 


ILLUMINATED MAGNIFIER 12V/240V UHF/VHF/FM AERIAL 


Very handy, illuminated magnifier with mains lens ideal for either home or caravan, boat, picnic, 





SOLAR PRODUCTS 









Battery charger _ | x2 and pull out lens X8 magnification. Main lens etc. Turn aerial for best reception and if required, 
Charges up to 4 x AA Ni-cads in | can be illuminated for map or book reading. Uses 2 switch on built-in amplifier. 

10-14 hours (2-3 hours x AA batteries (Yes, supplied). Overall length, ex- Gain Lijcca ace esiasenootisesnesesconaegenas 20dbVHF, 30db UHF 
per battery). tended 6” (150mm) Gain Control .0-30db 
Price: £8.50 PRICE: 7.50. HURRY LIMITED OTY | HURRY, PURE, 





LIMITED QUANTITY 


Solar Cell es 

0.5V 700mA. Complete in plastic 
frame, connect in series 

for higher voltage. 


Price: £3.99 
PRICE: £29.95 






Solar Turntable LOGIC ANALYZER 
Ideal for shop window, house plants etc. Hewlett Packard HP1631D Complete with Disc Drive (HP9122D), Printer (HP2225A). Various 
Simply place in sunlight. Will turn up probes, etc. Approx, 4 years old. List price over £14,000!. OUR PRICE £1,500 


30lb load. 
Price: £13.50 1100 CONSOLE LAMP STROBE LIGHT 


For disco consoles, Hi-Fi equipment, CB rigs, etc, Strobe light with circular reflector housed in 
where extra illumination is essential, 12V lamp veneered wooden cabinet. Various speed control. 


in enclosed head with switch. Flexible chrome POWE ........0ccccscccscecccccenseessececoerescesees 240V ac 5CHz 








. . gooseneck on mounting plate with screw holes. DIMENSIONS <...<<.00000sdeoscacceweeee 150 x 150 x 120mm 
Educational Kit Flying leads for connection to external 12Vdc | Order code: AUD/STROBE Price £27.50 
A must for beginners. Contains instruction book, supply. Length 300mm. Lamp 12V dc 5W tubular 

DC motor, solar panel, wire clips, spinner disc, etc. ; filament. L100 £2.95 MICROPHONE MIXER 

Price £6.99 aos Rs 4-channel mono microphone mixer. Inputs via 


6.35mm mono sockets with individual volume 
controls. Output via 6-35mm mono socket with 
master volume control. ON/OFF switch and LED 
ON indicator. Tough steel case. Powered by 9V 


21 pc precision tool set in plastic moulded clear battery. Complete with 1.5m patch lead. 














case with sliding lid. Set contains: 6 x flat [PRPRMST RO Ged Input impedance .........-.:--eceeceeeeeeeee 600 ohms 
blade screwdrivers, 0.9-3.5mm; 2 x cross head J Sag ot “4 ie Peer oa.. nae Mast cictighacest | kote 
screwdrivers NoO & No 1; 3 hex key wrenches 1.5, i be SENT RON cs trscsigesdisvalntendss 90mV (for 5mV input) 
2.0, 2.5mm; 5 nut drivers, 3.0, 3.5, 4.0, 4.5, 5.0mm; stain Power QV d.c. (PP3) battery 
5 spanners, 4.0, 4.5, 5.0, 5.5, 6mm and a tommy CAMA cco: cntain <setsendows 148 x 86 x 46mm 
bar. TOOL/21PC £6.50 ORDER CODE MIC/MIXER £19.50 
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184 PAGES 
PACKED WITH 
‘COMPONENTS, 





3 : ao 
Signal Generators and Detectors, 
| Time and Frequency Standards, 
Logic Probes, Digital Meters, Power 
Supplies, LCD Modules 


METERS | 
KITS, TEST i Moving Coil 
: EQUI im i ee NT PCBs & EQUIPMENT 
Prototyping Systems, 
AND BOOKS. PT Artwork Materials 


BATTERIES 

Ni-cad, Dry Cell, Ni-cad Chargers, 
Eliminators, Holders, Connections 
BOOKS 

General, Textbook and Basics, Radio 
and TV, Data/Reference, Projects/DIY, 
Measurement/Servicing, Linear 
Electronics, Audio, Digital Electronics, 
Computers 


CABLE AND WIRE 
Equipment Wire, Mains Cable, RF Cable, 
Audio Cables, Ribbon Cable, Enamelled 
Copper Wire, Accessories 
CAPACITORS 

Electrolytic, Ceramic, Foil, Variable, 
Trimmers : 

COMPONENT PACKS 
COMPUTERS 

Amstrad 464/6128 Peripherals, Software, 
Computer Leads, Cable 
Adapters/Testers, Data Switches, 

PC Cards, Microcomputing Kits/ 
Modules, Accessories 

CONNECTORS 

Audio, Servo, DC, RF, RF Adapters, 

IEC Mains, 13A Mains, Low Current, 
Terminal Blocks, PCB Ribbon, 

IDC Edge, 0.1” Pitch Edge, IC Sockets, 
Waterproof Sockets 

COUNTERS AND TIMERS 

LCD Modules Stopwatch 

CRYSTALS 

Crystals, Ceramic Resonators 

FILTERS 

Ceramic, Pilot Tone/and Birdie, 

LC Video Block, Helical, Crystal, 
Ceramic, RF Interference 


WAS SO 








£1.60 





dg drctecn'y ole Aluminium Boxes THE NEW WINTER 
Plastic Boxes, Mounting Accessories, 90/ 91 O70 7.\ Mele U E 
Knobs, Breadboards, Fuses, 

Fuseholders, Heatsinks, DC Fans AY W 
INDUCTORS 


Toko Coils, Fixed Inductors, Axial RF 
Chokes, Surface Mount Inductors, : ‘ 
Moulded VHF Coils, Ferrite Materials, © 





RELAYS 
Coaxial, PCB 


RESISTORS 
Carbon Film, Presets, Rotary Pots, 
Slide Pots, Multiturn Pots, Precision Pots 


4000 Series CMOS Devices, 74HC 
Series, 74LS Series TTL, Linear ICs, 
Prescalers ICs, Microprocessors 

Memories, Transistors, Diodes 
Regulators and Power Control ICs, 
Schottky Diode Balanced Mixers, 
LEDs, Mounted LEDs, Infra Red LEDs, 
7 Segment LED Displays, Neon and 
Signal Lamps 
SPEAKERS/SOUNDERS 
Piezo Buzzers, Headphones, 
Loudspeakers, Microphones. 


SWITCHES 
Key, DIL, Push Button, Contact, 
Code, Rotary 


TEST EQUIPMENT 

Oscilloscopes, Frequency Meters, Signal 
Generators, AF and RF Generators, 
Analogue Multimeters, Digital 
Multimeters, Multimeter Accessories, 

RF Power Measurement, Digital 
Thermometers, Logic Probe and Pulsers, 
DC Power Supplies, LCR Meters, 
Oscilloscope Probes, Test Leads, 
Calculators 


TOOLS 

Soldering Irons, Soldering accessories, 
Drills and accessories, Screwdrivers, 
General Tools, Static Protection, 
Service Aids 


TRANSFORMERS 

PCB Mounting, Chassis Mounting 

@ AVAILABLE FROM LARGER 
NEWSAGENTS OR DIRECT FROM CIRKIT 

@ £10 WORTH OF DISCOUNT VOUCHERS 


RIGS AND RECEIVERS 
5 5 2m Systems, High Power 
. HF ATUs, Accessories, 
Scanning Receivers 
SEMICONDUCTORS 














Dust inte: Torcicke @ LOW COST MULTIMETERS 
ANY P, 
KITSANDMODULES 25W SOLDERING IRON ssh “4 pins - 
uner Sets, mplifiers, Digita 
Frequency Meters, TV and Video WO RTH £5.98 
nga veh table havir AM Systems, WHEN YOU SUBSCRIBE | ir | 
mplifiers, Signal Processors, 
6m Systems, VHF Systems, Satellite TO THI S AND THE NEXT TWO 
Systems, UHF Systems, Audio ISSUES - FOR ONLY £5.00 Cirkit Distribution Ltd 
Amplifiers, Audio Accessories, Cassette SIMPLY FILL IN T ere Park Lane, Broxbourne, Herts ENIO 7NQ 
Systems, Home and Hobby, Radio HE (0992) 444111 
Control Systems, RF Test Equipment, COUPON AND KEEP 
UP TO DATE! 
Please supply: NAME: 
[_] Winter '90/91 Catalogue @ £1.60 eS a i | 
Winter ’90/91 Catalogue and subscription to the CPST CODE 
CJ next two Issues @ £5.00 
\ 
| enclose Cheque/Postal Order for RECESS OF ViBA 
es EXPIRY DATE: 
Please debit my Access/Visa card for SIGNATURE: DATE: 
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Measures your stress level]. 
Take life easy! ff 
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MAINS da 
CONTROLLER /G/ 


mains powered equipment 
from your logic circults 


¥ 
fTAs 5.980 
SoAe 


ey | 
5 !ONISER 
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Protect your home 
and valuables 


£14-72 £10.95 


Please tick the boxes 
for the kits you would like and return the entire list to us. 
Yi A\l prices include VAT, but please don’t forget to add £1.20 









Get 
drige thy Witho, +. for postage and packing. No orders accepted at these prices 
°" fogging) “pills, ll after 20th December 1990. | 
= Please debit my ACCESS card 10. .........ssessscsessessssseessennenteenseass sesnensenennennenneten 1 enclose cheque for £......... 
8 ; | 
lack ionise, & | | 
White ; 49 | bir Pat ek ccs aiicuGE ASAE eet Godescn iin alin aioe Ded fener lana wen eehetasbaeseneseaggedion 
hite 'Onise, £70. 95 [7 ww ' 
£ 17. 25 Ry ny alicia oie <P sca lesievesabcuasanann pee nnie aelaiaapes san inaeaenennitenerenien gs 
Tel: 0600 371 


SPECIALIST SEMICONDUCTORS LTD, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT NPS 4LU. 


So much to choose from. To be sure of getting your products for Christmas, please allow enough time for postal delays in both directions and for our staff (who are 
very busy at this time of year, bless ‘em) to pack your order. If you have an ACCESS card, you can speed things up by phoning in your order on 0600 3715, and 
we'll post your projects the very same day. 


Wiz to the 1990 Christmas list! Whether you intend to make somebody an original Christmas present or to treat yourself to a project for the holidays, there's just 






SOUND FX COMPUTER [> 


This super project will make the most outrageously realistic sounds you've ever heard! How about a 
motor rally complete with revving engines and gear changes? Or a ship hooting its mournful way 
through the fog? Or a fly so realistic it'll have you running for the swat! Sirens, helicopters, steam 
trains, aliens—you name it, it’s in there. In one mode you can even play it like a synthesizer! 


The computer is ready built and programmed, and has its own audio amplifier built in. All you need 
to do is to connect up the speaker (supplied), wire together the 13 programming switches (supplied) 
and you're ready for action! What a Christmas present! 


£14.72 £10.95 [| 
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<] POWER CONDITIONER 


You don’t have to be a hi-fi nut to notice the huge improvement in sound quality when you run your 
music system from a clean mains supply. How do you describe the difference? It's as if all this time 
your favourite artists have been playing and singing inside a wardrobe . . . and someone has just 
opened the door and let them out. You could spend 20 times as much on special cables, plugs, mats 
and stuff without achieving a tenth of the difference. But don’t take my word for it, Try it for yourself. 

The sophisticated circuitry of the Power Conditioner begins with a bank of six VDRs to eliminate 
impulsive spikes. Then comes a massive filter with thirteen Capacitors and two current-balanced 
inductors to smooth away every trace of noise and interference, A ten LED logarithmic display flicks up 
and down as each spike is eliminated, and gives a second by second account of the interference 


£3427 £26.65 O 2° a 
AGS | 


irr 


before they can do any harm. ‘ebay \ 
£6-2T £5.65 iad Rugged plastic case £2.07 & A Hy, 
ck 











MAINS CONDITIONER [>> 


Ifthe budget won't stretch to the full Power Conditioner, its smaller brother the Mains Conditioner will 
give you a taste for the clear sounds. Just the thing for computer Supplies too — it catches the spikes 





Oo 


ee 
<| THE DREAM MACHINE 


What a project this is! The hypnotic powers of pink noise are not to be underestimated. ' 
Legend has it that a New York dentist used to pull patients’ teeth with only the gentle whoosh of pink 
sound to soothe them. No anaesthetic! Not something |I’d care to try myself, but having experienced 
the effects of the Dream Machine | can well believe it. 
The main function of the project is to give a truly refreshing sleep. One that leaves you feeling alert 
and ready for anything, not half dead until the third cup of coffee. For babies and young children it’s 
just the thing. They drift into sleep quickly and are far less likely to wake in the middle of the night. 


As for me, | enjoy experimenting with lucid dreams — ones where I'm completely in control of the 
action. The night time can be more exciting than the day! 


£2277 £16.95 O 





SILVER SOLUTION 


We stock this for plating the electrodes on our Brainwave Monitor, but it’s such fascinating stuff | just had to add it to the Christmas list. Just run a little onto any metal surface - 
coins, ornaments, PCB tracks - and a silver coating appears. This is real silver, bonded just as thoroughly to the metal as if it has been silver plated. Amazing stuff! Have a bottle 


for yourself and a few to give away as presents. 


Siver solution £4.37 [_] Three bottles of Silver Solution £11.95 [_] 
SPECIALIST SEMICONDUCTORS LTD, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT NPS 4LU. . Tel: 0600 3715 
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ULTRASONIC CAR ALARM 











Technik fiir Kenner - Made in Germany 


We deliver from stock - The fastest way to order Is a fax ! 


DIGITAL PROFESSIONAL ECHO 1000 


(Elektor Electronics June 89) 


Uitra Sanic Car Alarm 


This low cost echo unit is certain to 
impress music lovers - amateur and 
professional - everywhere. Excellent 
specification and top performance 


ciple on a digital base, delay times up to 
one second are possible at full band- 
width and large signal to noise ratio. 


Ready 


This system is specially designed to 
protect yourcarandits contents against 
potential thiefs. Low current consump- 
tion and high noise immunity are just 
two of its distinguishing features. 





Alarm 


In addition the system has a voltage 
sensing device i.e. the alarm is also 
triggered if appliances are switched on 
by an unauthorised person (e.g. the 
nb lighting when the door is ope- 
ned). 


PC Radio (ektor Electronics Febuary 1990) 


(Ch NE LIE. 
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make the EU 1000a winner anddespite Complete kit 
heen professional requirements the  44.255BKL............... £¢ 99.50 
unit will not make too big a hole in your 
See seh Fe. Ready assembled module 
orking on the delta modulation prin- =» 44.255F ............ eee eee 50 





Specification 


Input sensitivity: 


Additional features: 
Input 1: 


2mV_ - inputs mixable 


_____Input2: 200 mV - single and multiple echo 
Dealy Time: - adjustable delay level 


variable from 60 ms to 1s 


Bandwidth : switchable vibrator 


100 Hz to 12 kHz switch-controlled noise suppression 





This FM radio consists of an insertion caid for IBM PC-XTs, ATs and compatibles 
and is available as a kit or a ready-built and aligned unit. The radio has an on-board 
AF power amplifier for driving a loudspeaker or a headphone set, and is powered by 
the computer. A menu-driven program is supplied to control the radio settings. 


Complete kit Ready assembled module 


44.544BKL ............... € 82.75 44.544F......... eee £ 137.30 
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VM 1000 Video-Modulator 





(Elektor Electronics March 90) 


Many inexpensive or older TV sets lack 
aSCART or other composite video input, 
and can only be connected to a video 


RFK 7000 
RGB-CVBS Converter 


(Elektor Electronics October 89) 


Nearty all computers supply as an out- 
put signal for colour monitors RGB si- 


computer delivers a vertical sync. of 

ay and a horizontal sync. of 15.625 
2). 

The voltage supply is gained from a 

12V/300mA-DC voltage mains adap- 


tor. 
Complete kit 


recorder or other equipment via an RF —_gnals. With the help of the RFK 7000 it 44.525BKL............... £ 66.50 
modulator. The modulator operates at —_is possible to record this signals with 
a UHF TV channel between 30 and 40. —_a videorecorder or to give them ontoa © Ready assembled module 
Use is made of asingle-chip RF modu- _ colour TV (This is only possible, ifthe  44.525F................06 € 119.50 
lator that couples low cost to excellent 
sound and picture quality. FRK 7000 
Complete kit CVBS-RGB Converter 
44,546BKL ............... € 36.90 Withthe help ofthe FRK7000e.9.itis | Complete kit 
possible to use acheap clour monitor 44.509BKL............... £ 66.50 
with RGB input on a video recorder. 
Ordering and payment: The voltage supply is gained from a Ready assembled module 
12V/300mA-DC voltage mains adaptor.  44.509F.................... £ 9.50 





bd prices excluding V.A.T. (french customers add 18.6%T.V.A.) 


® send Euro-cheque, Bank Draft or Visa card number with order. 
Please add £ 3.00 for p & p (up to 2 kg total weight) 





° postage charged at cost at higher weight Air/Surface - 


® we deliver worldwide except USA and Canada 


® dealer inquiries welcome 





i Se 











Technik fir Kenner - Made in Germany 
_ We deliver from stock - The fastest way to order Is a fax ! 


VIDEO RECORDING 
AMPLIFIER 


(Elektor Electronics April 89) 


Losses can easily occur when copying 
video tapes resulting in a distinct re- 
duction in quality. By using this video 
recording amplifier, with no less than 
four (") outputs, the modulation range 
is enlarged and the contrast range of 
the copy increases. | 
Two level controllers for edge definition 
(contour) and amplification (contrast 
range) allow individual and precise 
adaptation. 





LPS 8000 / LC 7000 Low Cost Show Laser ( Electronics The Maplin Magazine Dec 88 + Feb-Mar 90) 

























An almost infinite number of 
circular patterns can be pro- 
jected onto a wail or ceiling 
with this super laser show 
equipment. ioe 

The complete project inclu- 
des a laser tube and accom- 
panying power supply, hou- 
sed in a metal case, and a 
laser controller, LC 7000. The 
laser controller drives the ac- 
conan deflection unit, 
fixed onto the laser power 
supply case, which produces 
the numerous configura- 
tions. 

Natu oe laser tube, toge- 
ther with the power supply, 
can produce beams without 
the laser controller and the 
controller can be used with 
other, similar lasers. 








LPS 8000 Laser Power Supply, complete kit LPS 8000 Laser Power Supply, ready assembled module 
Version 240 Volts AC Version 240 Volts AC 
44.428BKL220......... £ 86.90 44.428F240.............. £ 156.50 
Version 220 Volts AC Version 220 Volts AC 
44.428BKL240......... £ 86.90 44.428F220.............. £ 156.50 
LC 7000 Laser Controller, complete kit LC 7000 Laser Controller, ready assembled module 
Version 12 Volts DC Version 12 Volts DC 
44.427BKL ............... £ 60.80 MME E iiccisckececccscense £ 104.30 
H-NL Tube 2mW Laser Motor-Mirror Set, complete kit ‘one : PCB and all 
-N Laser Tu m , including Box, and all parts 
44.4281R ...... co .. £ 60.80 44.506M .................. £ 22.95 44.324BKL ‘cureoentee ¢ 14.75 






IBM PC Service Card (Elektor Electronics May 1900) 

This card was developed for assistance Complete kit 

in the field of service, development and 44.517BKL ............... £ 77.95 
test. The card is used as a bus-exten- 

sion to reach the measurement points Ready assembled module 

very easy. It is also possible to change 44.517F cieitetar ae £ 137.95 


cards without having a “hanging com- 
puter’. 





TA 1000 Telephone Answering Unit — cetor Electronics January 1990) 


This automatical telephone answering 

unit uses a 256-kbit voice recording , 

circuit to store and replay your spoken 

message of uo to 15 seconds. Notewor- aa 
thy features are that it is available as a iy be kit 


complete kit, providesd a battery back- Pec Avcasshicnae £ 45.65 
up facility and does not require align- 

ment. No provision is made, however, Ready assembled module 

to record incoming calls. AG ASSP «0... escicvscvecne £ 87.25 





Elektor Electronics December 89) 


Complete Kit including Textool sok- 
ket, connectors, sockets, Flat band 


IC TESTER for IBM-PC-XT/AT ( Electronics The Maplin Magazine Jun-Jul 89 + 


With the ELV IC tester logic function 
tests can be carried out on nearly all 
CMOS and TTL standard components, 





accommodated in DIL packages up to peter 0 y act cable, PCB, Software 

20 pin. The tester is designed as an Bf Prcceeoe il wand 44.474BKL ............... £ 60.85 
insertion card for IBM-PC-XT/AT and ‘ VRRRK EE og b PS a aa 

compatibles. A small ZIF test socket re eae: - 3 ik we Ready Assembled Module 

PCB is connected via a flat band cable. », - 898s ; Ae EP ae RATE icccincearseadiatbvats £ 113.00 
Over 500 standard components can be lieth: om Yer 9 .atnseliven/aresencel ; 

tested using the accompanying com- nee. ant paremomiys OR cree F “ Software, single 

prehensive test software. 44.474SW ...0.. oo... £ 17.85 





ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.1 3 - Fax: (33) 82.83.81.80 





MAIL ORDER AND SHOP 
PSY £695 135 Hunter St 
vm ~—Cs Burton-on-Trent 
Mmmm 8 Staffs, DE14 2ST 
Tel: 0283 65435 
Fax: 0283 46932 



















All prices include VAT 
Shop open 9-5 Mon-Fri; Add £2 
9-2 Saturday p&p to 
Official orders welcome all orders 


MICROCONTROLLER LIGHT SEQUENCER || 


FEE DEC ‘90 KIT REF 838 


A superb kit with pre-drilled painted and silk screen 
printed case for a really professional finish. This kit 
uses a microcontroller |.C. to generate 8-channel light 
sequences.. Sequences are selected by keypad from 
over 100 stored in memory. Space for 10 user 





HAMEG HM 203-7 OSCILLOSCOPE 


New model just arrived. High quality reliable instrument 

made in W. Germany. Outstanding performance. 

Full two year parts and labour warranty. 

20MHz-2 channels 1mV sensitivity £338 

Easy to operate and high performance + £50.70 VAT 
Next Day Delivery £5.00 






Supplying Electronics 
for Education, 
Robotics, Music, 
Computing and much, 
much more! - 






































EDUCATIONAL BOOKS & 
BOOK PROJECTS 
























oben, elgg sequences up to 16 steps long also N EW CATA LOG U E e R FE ADVENTURES WITH ELECTRONICS 
1000 watts per channel, zero volt switching, inductive WITH THIS M AGAZINE. The classic Easy to Follow book suitable for all ages. Ideal 
load capability. Opto-isolated for total safety. EXTRA COPIES AVAILAB LE for beginners. No soldering, uses an S-DEC breadboard. 


Many other features. Complete kit includes case, 
PCBs, all components and hardware. 
As published in EE Dec ‘90 


Gives clear instructions with lots of pictures. 16 projects — 
including three radios, siren, metronome, organ, intercom, 
timer, etc. Helps you learn about electronic components 
and how circuits work. Component pack includes an S-DEC 
breadboard and all the components for the series. 


ADVENTURES WITH ELECTRONICS £5.25 
COMPONENT PACK (less book) £22.35 


PRICE £1.00 INC. P&P 



























A range of top quality stepping motors suitable 
for driving a wide range of mechanisms under 
computer control using simple interfacing 
techniques. 

1D35 PERMANENT MAGNET MOTOR — 48 steps 
per rev. £ i 
MD200 HYBRID MOTOR — 200 steps per rev. 


£16.80 
MD35 V4 PERMANENT MAGNET MOTOR — 48 
steps per rev. £12. 
MD38 PERMANENT MAGNET MOTOR — 48 
steps per rev. £8. 








FUN WITH ELECTRONICS 


From the USBORNE Pocket Scientist series — An enjoyable 
introduction to electronics. Full of very clear full colour 
pictures accompanied by easy to follow text. Ideal for all 
beginners — children and adults. Only basic tools are 
needed. 64 full colour pages cover all aspects — soldering 
— fault finding — components (identification & how they 
work). Also full details of how to build 6 projects — burglar 
alarm, radio, game, etc. Requires soldering — 4 pages 
clearly show you how. 

The components supplied in our pack allows all the projects 
to be built and kept. The book is available separately. 


| FUN WITH ELECTRONICS Book £2.95 
COMPONENT PACK (less book) £17.55 


| ideal for Robots and Buggies. A miniature plastic 
| reduction gearbox coupled with a 1-5-4-5 Volt 
| 





















mini motor. Variable gearbox reduction ratios 
are obtained by fitting from 1 to 6 gearwheels 
(supplied). Two types available: 

SMALL UNIT TYPE MGS £3.99 
Speed range 3-2200 rpm. Size 37X43x25mm 


LARGEUNITTYPEMGL | £4.55 
Speed range 2-1150 rpm. Size 57X43x29mm 


EVERYDAY ELECTRONICS KIT PROJECTS 


ALL KITS HERE HAVE BEEN FEATURED IN EE. IF YOU DO NOT HAVE THE MAGAZINE WITH THE ORIGINAL 
ARTICLE, YOU WILL NEED TO ORDER THE REPRINT FOR 80p EXTRA. REPRINTS ALSO AVAILABLE SEPARATELY. 
KITS INCLUDE CASES, PCB’s HARDWARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE 
NOT DRILLED, LABELS ARE NOT SUPPLIED. 








































30 SOLDERLESS BREADBOARD PROJECTS 


A book of projects by R. A. Penfold covering a wide range of 
interests. All projects are built on a Verobloc breadboard. 
Full layout drawings and component identification 
diagrams enable the projects to be built by beginners. Each 






































































Ref Price Ref Price circuit can be dismantled and rebuilt several times using the 

linea age aba ae 528 PA AMPLIFIER May 86 £29.95 in the book to be built one at a time. 
834 QUICK CAP TESTER Feb 90 017: eee £29.57 Projects covered include amplifiers, light actuated switches, 
833 EE 4 CHANNEL LIGHT CHASER Jan 90 £9166 ee Oe INTERFACE Mar 86 £31.25 timers, metronome, touch switch, sound activated switch, 

_ Est 512 MAINS TESTER & FUSE FINDER Mar 86 £9.86 anced MW. Radio, F 
815 EE TREASURE HUNTER Aug 89 Full Kit£41.95 497 MUSICAL DOOR BELL Jan 86 £20.95 moisture detector, M.W. Radio, Fuzz unit, etc. 
de oe nov lee dis rap 493 DIGITAL CAPACITANCE METER Dec 85 £46.46 30 SOLDERLESS BREADBOARD 
ay ' 481 SOLDERING IRON CONTROLLER Oct 85 £6.12 PROJECTS Book 1 £2.95 

796 SEASHELL SYNTHESISER Nov 88 £27.94 COMPUTER less case Aug 85 £9.40 
790 EPROM ERASER Oct 88 £27.90 1D35 STEPPER MOTOR EXTRA £8.95 ‘ 
769 VARIABLE 25V-2A BENCH POWER SUPPLY OPTIONAL POWER SUPPLY PARTS £5.74 | TRONI 

Feb 88 | £55.61 461 CONTINUITY TESTER July 85 £6.93 ined G me : ‘ C 7 F eae 
763 AUDIO SIGNAL GENERATOR Dec 87 £15.66 455 ELECTRONIC DOORBELL June 85 £8.45 more a ees 2 WaTICN ITO! ners on SrAMeUC 
739 ACCENTED BEAT METRONOME Nov 87 £23.43 453 GRAPHIC EQUALISER June 85 £29.98 and calculations to electronic circuits. 48 chapters petty 
740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19.58 444 INSULATION TESTER Apr 85 £21.89 elements of electronics such as current, transistor switcnes, 


flip-flops, oscillators, charge, pulses, etc. An excellent 























































744 VIDEO CONTROLLER Oct 87 £32.58 392 BBC MICRO AUDIO STORAGE SCOPE : ; 
734 AUTOMATIC PORCH LIGHT Oct 87 £19.20 INTERFACE Nov 84 £39.95 follow-up to Teach-in or any other of our series. Extremely 
728 PERSONAL STEREO AMP Sep 87 £15.99 387 MAINS CABLE DETECTOR Oct 84 £6.18 well explained by Owén Bishop who has written many 
730 BURST-FIRE MAINS CONTROLLER Sep 87 £15.17 386 DRILL SPEED CONTROLLER Oct 84 £9.70 excellent beginners’ articles in numerous electronics 
724 SUPER SOUND ADAPTOR Aug 87 £42.93 362 VARICAP AM RADIO May 84 £14.70 magazines. | 
? e 337. BIOLOGICAL AMPLIFIER Jan 84 - £27.00 

719 BUCCANEERI.B. METAL DETECTOR July 87 3 ar , COMPONENT PACK £14.31 

Inc coils, and case, less handle and hardware £29.58 242 INTERCOM nocase July 82 £6.36 
722 FERMOSTAT July 87 £13.58 240 EGG TIMER June 82. £7.68 Note-A simple multimeter is needed to fully follow this 
715 MINI DISCO LIGHTS June 87 £14.08 108 IN SITU TRANSISTOR TESTER June 78 £10.53 book. The M102 BZ is ideal. £13.98 
707. EQUALIZER (IONISER) May 87 £17.37 106 WIERD SOUND EFFECTS GEN Mar 78 £8.75 
700 ACTIVE!/R BURGLAR ALARM Mar 87 £39.87 101 ELECTRONIC DICE Mar 77 £7.00 A FIRST EL 
581 VIDEO GUARD Feb 87 £9.39 ELECTRONICS COURSE 









TEACH-IN PROJECT 1 A copiously illustrated book that explains the principles of 



















584 SPECTRUM SPEECH SYNTH (no case) Feb 87 £23.39 ; : : 

578 SPECTRUM 1/O PORT less case Feb 87 £10.55 591 REGULATOR UNIT & SAFE POWER SUPPLY £29.95 electronics by relating them to everyday objects. At the end 
569 CAR ALARM Dec 86 £13.94 592 UNIVERSALLCR BRIDGE £28.89 of each chapter a set of questions and word puzzles allow 
563 200MHz DIG. FREQUENCY METER Nov86 —« £69.95 93 DIODE/TRANSISTOR TESTER £21.22 progress to be checked in an entertaining way. An S-DEC 
561 LIGHT RIDER LAPEL BADGE Oct 86 £11.40 594 AUDIO SIGNALTRACER £18.73 breadboard is used for this series - soldering is not required. 
560 LIGHT RIDER DISCO VERSION £21.93 595 AUDIO SIGNAL GENERATOR £29.31 

559 LIGHT RIDER 16 LED VERSION £15.25 596 RF. SIGNALGENERATOR | £27.37 ee ELECTRONIC COURSE BOD™ Poesy 
556 INFRA-RED BEAM ALARM Sep 86 £31.70 597 FET VOLTMETER £24.02 





TILT ALARM July 86 £8.75 598 DIGITAL PULSE GENERATOR £18.65 
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DIGITAL 
CAPACITANCE 
METER 


EE DEC 85 

Simple and accurate (1%) measurement of 
Capacitors from a few pF up to 1,000 pF. Clear 
5-digit LED display indicates exact value. Three 
ranges — pF, nF, and F. Just connect the 
Capacitor, press the button and read the value. 


KIT REF 493 






INSULATION 
TESTER 


EE APRIL 85 











SCARER 
EE MAY 89 
Produces high power ultrasound pulses. L.E.D. 


flashes to indicate power output and level. 
Battery powered (9V-12V or via Mains Adaptor). 


KIT REF 812 
Mains Adaptor £1.98 





















A reliable electronic tester which checks 

insulation resistance of wiring appliances etc., at 
500 volts. The unit is battery powered simple and 
safe to operate. Leakage resistance of up to 100 
Megohms can be read easily. One of our own 
designs and extremely popular. 


KIT REF 444 
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PoE DIGITAL FREQUENCY 
SG SUA 200 MHz METER ai ytepeed 














BENCH 25V 2.5A' 
POWER SUPPLY 


EE FEB 88 
A superb design giving 0.25V and 0-2.5A. Twin 
panel meters indicate Voltage and Current. 


3 BAND 
SHORT WAVE RADIO 


EE AUG 87 

Covers 1.6-30 MHz in 3 bands using modern 
miniature coils. Audio output is via a built-in 
loudspeaker. Advanced design gives excellent Voltage is variable from zero to 25V. A Toroidal 
stability, sensitivity and selectivity. Simple to transformer MOSFET power output device, and 


build. Quad op-amp IC design give excellent 
KIT REF 718 GID performance. 
, 2 KIT REF 769 
f 


» | ACOUSTIC 
PROBE 


EE NOV '87 

A very popular project 
which picks up vibrations by 
means of a contact probe 
and passes them onto a pair 
of headphones or an is 
amplifier. Sounds from engines, watches and 
speech travelling through walls can be amplified 
and heard clearly. Useful for mechanics, 
instrument engineers and nosey parkers! 


KIT REF 740 


EE NOV 86 

An 8 digit meter reading from AF up to 200 MHz 
in two ranges. Large 0.5" Red LED display. Ideai 
for AF and RF measurements. Amateur and C.B. 
frequencies. 


KIT REF 563 



























































4 CHANNEL 
LIGHT 
CHASER 


EE Jan ‘90 — 

A 1000W per channel chaser with zero volt 
switching, hard drive, inductive load Capability, 
mic sound sensor and sophisticated ‘beat’ 
detector. Chase steps to music or auto when 
quiet. Variable speed and mic. sens. LED mimic 
on front panel. Switchable for 3 or 4 channels. 
P552 output. Ideal for rope lights, pin spots, disco 
and display lighting. 


KIT REF 833 















MINI STROBE 
EE MAY ‘86 

A hand held stroboscope which uses 6 “ultra 
bright” LEDs as the light source. Designed fo 
demonstrate the principles of stroboscope 
examination, the unit is also suitable for 
measuring the speed of moving shafts etc. 

The flash rate control covers 170-20,000 RPM in 
two ranges. 


KIT REF 529 































MUSICAL DOORBELL 
EE JAN ‘86 

This project uses a special |.C. pre-programmed 
with 25 tunes and 3 chimes. A Magenta design, 
the circuit is battery powered and only draws 
current whilst producing sounds. Two rotary 
switches select the tune required. Provision is 
made for three bell pushes, each of which 
sounds a different tune, so that three points of 
entry can be identified. 


KIT REF 497 



























EQUALISER 
EE MAY ’87 

A mains powered loniser with an output of 
negative ions that give a refreshing feeling to the 
surrounding atmosphere. Negligible current 
consumption and all-insulated construction 
ensure that the unit is safe and economical in 


use. Easy to build on a simple PCB. 
KIT REF 707 Gp 


LIGHT RIDERS 
EE OCT '86 

Three projects under one title—all simulations of 
the Knight Rider lights from the TV series. The 
three are a lapel badge using six LEDs, a larger 
LED unit with 16 LEDs and a mains version 
capable of driving six main lamps totalling over 
500 watts. 


ERASER 


EE OCT ‘88 

Safe low-cost unit capable of erasing up to four 
EPROM's simultaneously in less than twenty 
minutes. Operates from a 12V supply. Safety 
interlock. Convenient and simple to build and 
use. 


KIT REF 790 































‘ EE TREASURE 
HUNTER 


EE AUG ‘89 

A sensitive pulse induction 
Metal Detector. Picks up 
coins and rings etc.,upto , Kh. 
20cms deep. Low “ground 223 
effect”. Can be used with ~ “9 
search-head underwater. 
Easy to use and build, kit 
includes search-head, handle, case, PCB and all 







SUPERHET BROADCAST 
RECEIVER 


EE MAR ‘90 

At last, an easy to build SUPERHET A.M. radio 
kit . Covers Long and medium Wave bands. built 
in loudspeaker with 1 watt output. Excellent 
sensitivity and selectivity provided by ceramic I.F. 
filter. Simple alignment and tuning without 
special equipment. Kit available less case, or with 
pre-cut and drilled transparent plastic panels and 



















KIT REF 559 CHASER LIGHT £15.2 
' parts as shown. dial for a striking see-through effect. 
KIT REF 560 DISCO LIGHTS £21.93 KIT REF 815 
Headphones KIT REF 835 
KIT REF 561 LAPEL BADGE £11.40 
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PROGRAMMABLE ELECTRONIC LOCK KIT fm | — SUPER Senertive 


Keys could be a thing of VARICAP TUNE nc 
the past with this new high \ AERIAL CON 
security lock. Secure — 

| doors to sheds, garages, 
_ | One of the best burglar deterrents is a even your home or pre- > ; sca cuenie 

| guard dog and this kit provides the vent the unauthorised use Z = * TIRREGLASS PCO Tn 

1 barking without the bite! Can be con- of computers, burglar — sao a 
1 nected to a doorbell, pressure mat or alarms or cars. One << “1Ck | a4 Only 45x25x15mm, including built- 
any other intruder detector and pro- 4—digit sequence will op- ; ' Ss al Gell -in mic. 88-100MHz (standard FM 
duces random threatening barks. erate the lock while incor- nd a ei radio), Range approx. 300m depend- 
ncludes mains supply and horn t entri il d K kan ing on terrain. Powered by 9V PP3 
rect entries wil sound an / (7mA). Ideal for surveillance, baby 
£21.95 alarm. The number of in- alarm etc. XK128 £6.35 


correct entries allowed 
before the alarm is triggered is selected by you. Further entries will 
be ignored for a time also set by you. Only the correct sequence will 
open the lock and switch off the alarm. The sequence may easily be 
gst Y vilerbs soso lle soe oF th sipped 
eyboard. Kit includes; keyboard, alarm buzzer, igh quality an 
all electronic components. Supply 5-15V DC. Will drive our Latch baat Pada tl 
Mechanism (701 150 @ £18.98) or relay directly. 
XK1 31 £19.95 Imagine controlling the brightness of your 


lights or switching them on or off from the 


weinemeeg te comfort of your armchair! This kit contains all 
DL8000K 8-way sequencer kit with the components from front panel to the last 


built-in ig Rapper sound to a to ore hts to . just nae fh 
light input. Only requires a box and shallowest wall boxes. Max power nut 
rotor cotgee. 2%) SIMPLE KITS FOR BEGINNERS (4 iz 
—way chaser features Especi : 
ge river specially aimed at the beginner. Have fun with your project even after you 
Te EW ac oenl. £23.95 have built it and also learn a little from building it. These kits include high _IR TRANSMITTER KIT 
DLA/1 (for DZ1000K) peda quality solder resist printed circuit boards, all electronic components Designed for use with 


: . ion i the XK132 and comes 
Optional op-to input allowing audio including speaker where used) and full construction instructions with sorcoiies wih, 3.00 


beat/light response 95p circuit description. drilled box. A PP3 9 
DL3000K 3-channel sound to light mE . aS von bacry rece 
kit, zero voltage switching, —s. a ? a a ge ag 
automatic level control and built—in eA th Ae XK136 TOUCH DIMMER KIT........£12.95 
mic. 1kW per channel 99 ee ee es : 
XK139 bb aah sas Nghia —— . DX, VERSATILE REMOTE 
Zero switching and built-in audio CONTROL SYSTEM 
| £12.95 SK1 DOOR CHIME playsatunewhen XK118 TEN EXCITING PROJECTS FOR These kits can switch up to 16 pieces of 
POWER STROBE KIT 4 activated by a pushbutton £4.50 BEGINNERS this kit contains a solder- He == 4 equipment on and off or control 16 functions 
! less breadboard, components and a [1 depending on the keyboard selected for the 
Produces an intense Na Hi / | SK2 WHISTLE SWITCH switches a booklet with instructions to enable the i MK18 transmitter. MK12 receiver has 16 logic 


, . neers outputs and operates from 12 to 24V dic. or 
light pulse at a relay onand off in response to or ee absolute novice to build ten fascinating I 240V ac. via the transformer supplied. The 


a variable frequency | 4 command . rojects including alight operated switch, MK 
4 of 1 to 15Hz. oe > - Intercom, burglar alarm and electronic ia so ercng ighe We cain eom 
|) \ncludes high quality | 1 SK3 SOUND GENERATOR produces jock. Each project includes a circuit dia- etc. 
1 PCB, components, © FOUR different sounds, including gram, description of operation and an 
) connectors, 5Ws strobe tube and | 4 police/ambulance/fire—engine siren  gasy to follow layout diagram. A section acne 
= 1 assembly instructions. Supply: B | and machine gun £4.50 component identification and function is ee Gey eaten 
1 240V ac. Size: 80x50x45. | included, enabling the beginner to build MK10. 16-way Keyboard 
XK124 STROBOSCOPE KIT. £17.25 : the circuits with confidence .....£17.25 601 133 Box for transmitter 


ELECTRONIC WEIGHING | VOICE RECORD/ ©) PROPORTIONAL TEMPERATURE 


__ WOICE PROCESSOR 


SCALE bencat “J uniTS SEECTOR PLAYBACK KIT \ A>) ar ma 128K MEMORY CONTROLLER KIT 


This simple to construct and even sim- . | at Ee a - 

pler to operate kit will record and play- ae ati ee 
back short messages or tunes. It has 7 Shah aed ecnnique | 

cicieal many uses — seatbelt or light reminder rm eget: t2ea¥ © maintain 

assemny Cc oscassision in the car, welcome nee to visi- veces tata © vig ay i 

: Ragen tors at home or at work, warning mes- beh T FOR within 0.5°C. 

Kit contains a single chip microproc- sages in factories and public places. In ideal for 
essor. PCB, displays and all electron- fact anywhere where a Spoken message +) photography 

ics to produce a digfital LED readout is announced and which needs to be changed from time to time. Also suitable for toys — why 3 incubators wine 
of weight in Kgs or Sts/Lbs. A PCB not convert your daugher's £8 doll to an £80 taking doll!! making ete 


link selects the scale-bathroom/two Maximum load 3kW (240V AC). 


doital if Ms See Side oa Message time Temperature range up to 60°C. 
ES1 £8.2 XK129 ; £25.95 Size 50x40x25mm. XK140.....£8.95 


ORDERING INFORMATION All prices INCLUDE 
TK ELECTRONICS VAT. Free ee a shoe te £60 (UK ony 
otherwise a 1.15. Overseas Customers divide 
13 Boston Road total order by 1.15 then add P & P: Europe £3.50, 
London W7 3SJ elsewhere £10.00. Send cheque/PO/Visa/Access 
Tel: 081-579 9794 No. with order. Giro No. 529314002. Local Author- 
Fax: 081-566 1916 ity and educational institutions orders welcome. 
Shop Open: Tuesday—Thursday 10 am — 5 pm. 
Saturday 10 am — 4 pm. 


ELECTRONICS ORDERS: 081-567 8910 24 HOURS 
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DEDICATED 

I think I’m right in saying that the Light Sequencer in this issue is the first 
project we have published that uses a “dedicated” chip. In fact this 
statement is perhaps a little misleading because the chip is an 8-bit CMOS 
microcontroller with 8K bytes of EPROM and 256 bytes of RAM on 
board. The EPROM has been specially programmed for this unit and thus 
the “‘dedicated chip” is produced. 

The advent of such a cheap microprocessor chip (less than £15 for one off) 
which can be programmed in small quantities in this way does open up the 
possibilities for various dedicated controllers that are now within the hob- 
byists price range. Previously the cost of development and production of 
low volume dedicated chips was prohibitive and the obvious answer was to 
use a microprocessor with a separate EPROM which could then be cheaply 
“blown” with appropriate software. The new device is essentially the same 
animal all on one chip, together with some RAM for user programming. 
There is even the option of battery back up to protect any user programs 
when the unit is not turned on. 

The controller has, in this case, been pre-programmed with over 100 dif- 
ferent lighting Sequences that can be run individually or set to step one after 
the other, each being shown a few times before the next one is selected. This 
unit thus provides an incredibly versatile lighting unit which is compact, 
inexpensive and easy to use. 


NOW READ THIS! 

For those of you who read your magazine what follows might be a bit of a 
surprise, for the rest — well they won’t read it anyway! Time and again 
people phone us for general information, ‘phone numbers, addresses or 
prices of items that are clearly shown in the magazine. If you want infor- 
mation on the books we supply check the Direct Book Service pages; on 
p.c.b.s, see that page; for back numbers, subscriptions, binders and techni- 
cal queries it’s all on this page. If it’s a query on component buying for one 
of our projects then the answer may be in Shop Talk. But of course you 
know all that, because you read the mag — how do we get at the others? 


ay AO 





SUBSCRIPTIONS 


Annual subscriptions for delivery direct to numbers see below. 
any address in the UK: £17.00. Overseas: 
£21.00 (£39 airmail). Cheques or bank drafts BACK ISSUES 


(in £ sterling only) payable to Everyday 


with the next available issue. For back 


Certain back issues of EVERYDAY 





Electronics and sent to EE Subscriptions 
Dept., 6 Church Street, Wimborne, Dorset 
BH21 1JH. Subscriptions can only start 


iN LINE DIMMER 
Mmpie dimmer far ian 
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ELECTRONICS are available price £1.70 
(£2.20 overseas surface mail) - £ sterling 
only please - inclusive of postage and 
packing per copy. Enquiries with remittance, 
made payable to Everyday Electronics, should 
be sent to Post Sales Department, Everyday 
Electronics, 6 Church Street, Wimborne, 
Dorset BH21 1JH. In the event of 
non-availability one article can be 
photostatted for the same price. Normally sent 
within seven days but please allow 28 days for 
delivery. We have sold out of Sept., Oct. 
& Dec. 85, April, May, Oct. & Dec. 86, 
Jan., April, May & Nov. 87, Jan., March, 
April, June & Oct. 88, & March 90. 


BINDERS 

Binders to hold one volume (12 issues) are 
available from the above address for £4.95 
(£6.95 to European countries and £9.00 to 
other countries, surface mail) inclusive of post 
and packing. Normally sent within seven days 
but please allow 28 days for delivery. Pay- 
ment in £ sterling only please. 


Editorial Offices: 
EVERYDAY ELECTRONICS EDITORIAL, 
6 CHURCH STREET, WIMBORNE, 
DORSET BH21 1JH 
Phone: Wimborne (0202) 881749 
Fax: (0202) 841692. DX: Wimborne 45314. 
See notes on Readers’ Enquiries below - we regret 
that lengthy technical enquiries cannot be answered over 
the telephone. 


Advertisement Offices: 

EVERYDAY ELECTRONICS ADVERTISEMENTS, 
HOLLAND WOOD HOUSE, CHURCH LANE, 
GREAT HOLLAND, ESSEX CO13 OUS. 

Phone (0255) 850596 


Editor: MIKE KENWARD 

Secretary: PAMELA BROWN 

Deputy Editor: DAVID BARRINGTON 
Business Manager: DAVID J. LEAVER 
Editorial: WIMBORNE (0202) 881749 


Advertisement Manager: 
PETER J. MEW, Frinton (0255) 850596 


Classified Advertisements: 
Wimborne (0202) 881749 


READERS’ ENQUIRIES 

We are unable to offer any advice on 
the use, purchase, repair or modification 
of commercial equipment or the incor- 
poration or modification of designs pub- 
lished in the magazine. We regret that we 
Cannot provide data or answer queries 
on articles or projects that are more than 
five years old. Letters requiring a_per- 
sonal reply must be accompanied by a 
stamped self-addressed envelope or a 
self addressed envelope and interna- 
tional reply coupons. 

All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot however 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic com- 
ponents or kits for building the projects 
featured, these can be supplied by adver- 
tisers. 

We advise readers to check that all parts 
are still available before commencing any 
project in a back-dated issue. 

We regret that we cannot provide data 
Or answer queries on projects that are 
more than five years old. 


ADVERTISEMENTS 

Although the proprietors and_ staff 
of EVERYDAY ELECTRONICS | take 
reasonable precautions to protect the 
interests of readers by ensuring as far as 
practicable that advertisements are bona 
fide, the magazine and its Publishers cannot 
give any undertakings in respect of 
Statements or claims made by advertisers, 
whether these advertisements are printed as 
part of the magazine, or are in the form of 
inserts. 

The Publishers regret that under no 
circumstances will the magazine accept 
liability for non-receipt of goods ordered, or 
for late delivery, or for faults in manufac- 
ture. Legal remedies are available in respect 


_of some of these circumstances, and readers 


who have complaints should first address 
them to the advertiser. 


TRANSMITTER/BUGS/TELEPHONE 
EQUIPMENT 

We would like to advise readers that cer- 
tain items of radio transmitting and tele- 
phone equipment which may be advertised 
in Our pages cannot be legally used in the 
U.K. Readers should check the law before 
using any transmitting or telephone equip- 
ment as a fine, confiscation of equipment 
and/or imprisonment can result from illegal 
use. The laws vary from country to country; 
overseas readers should check local laws. 
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_ LIGHT SEQUENCE: 
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Complete fingertip control for lighting 
effects for Discos and Stage shows are 
made possible by the use ofa pre- 
programmed microcontroller chip. 


up a new range of lighting effects for 

Discos, Stage Effects, and Commer- 
cial Displays at a reasonable price. It will 
no doubt find many other uses because of 
its versatility and low cost. 

The circuit is based upon a _ pre- 
programmed microcontroller i.c. which 
drives eight triac mains switches via 
opto-isolators, and provides a full front 
panel mimic display along with four 
other indicators which display the current 

operating mode. The i.c. is controlled by a 
twelve key keypad, providing the following 
functions: 


SELECT MODE: 
Select lamp ON 
1) Select pre-programmed sequence 
from memory by entering keypad 
code. Select from over 100 se- 
quences, including standard 3 and 4 
channel chases and a vast range of 
others including random and Light 
Rider eight lamp end-to-end se- 


Te sequencer was designed to open 


quences. 

RUN MODE: 

Run lamp ON 
2) Runs the selected sequence, or 
continuous selection if none 


selected. Increase Speed / Decrease 


speed; continuously and smoothly. 


varies sequence speed whilst 
running using UP/DOWN keys. 


STOP MODE: 
Stop lamp ON 
3) Stop sequence at any position and 

individually control each lamp by 
use of its number button. Alternate 
toggle action: Press once for ON, 
once for OFF and so on. Useful for 
setting up colour effects. 


STEP MODE: 3 
Stop lamp ON and Step lamp ON 
4) Automatically steps through the 

selected sequence one step at a time 
each time the STEP key is pressed. 
An external switch or contact pad 
may be connected to allow manual 
stepping to music beat. 
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FULL SEQUENCE MODE: 
Run lamp ON 


5) After switch on this mode is en- 
tered automatically. The controller 
runs through its entire sequence 
memory, running each sequence a 
number of times and then stepping 
on. At the end it returns to the first 
sequence and repeats. 


PROGRAM MODE I: 
Stop lamp ON and Select lamp ON 
6) Up to ten sequences each 16 steps 
long may be entered step by step 
and stored in memory. These are 
held in memory by on chip bat- 
tery backed RAM. Any number of 
lamps may be on or off in each step. 


PROGRAM MODE ?2: 
Stop lamp ON and Select lamp ON 
7) A single sequence up to 160 steps 

long may be entered step by step 
and stored in memory. As with 
Mode 1, Battery Backed RAM is 
used. This program is particularly 
useful for stage effects and dis- 
play lighting. The sequence may be 
stepped manually or run automati- 
cally, and will repeat continuously. 

Note that Program Modes | and 2 cannot 

be used at the same time as they use the 

same memory space. 


SAFETY 


The 8-Channel Microcontroller Light Se- 
quencer is compact and uses two standard 
8 way sockets for lamp connections. All 
channels are individually fused. Sequence 
patterns are provided which allow existing 
three- and four-channel lamp set ups and 
rope lights to be connected, and give much 
better effects than standard chasers. The 
two 8 way sockets can be used simul- 
taneously with different sequences pro- 
grammed for each, provided that they are 
run at the same speed. 

Opto-isolators are used to maintain all 
of the control board electronics at safe 
low voltages completely isolated from the 
mains. All lamps are switched at the mains 
Zero Crossing point to minimise inter- 
ference and stress to the lamps and triacs. _ 











The triacs are connected to the “Live” 
side of the mains for added safety, so that 
when they are off there is no mains live 
connection to any of the lamps. A double 
pole mains isolating switch is also used for 
additional safety. 


CIRCUIT 
DESCRIPTION 


The circuit diagram for the 8-Channel 
Microcontroller Light Sequencer is really 


straightforward but looks complicated be- 


cause many parts are repeated eight times. 
The power section and the control sec- 
tion are built on separate printed circuit 
boards and have been drawn as separate 
circuits. Either one may be used without 
the other in conjunction with other equip- 
ment. In particular the Power Board is fully 
isolated and can be driven from a com- 
puter I/O port or other low power cir- 


cuits to control a range of mains powered 


equipment. | 

The Control Board could be operated 
from 12V d.c. and be fitted with power 
Darlington transistors to drive 12V lamps 
for use in car displays. 

It is also practical to drive more than one 
power board from a single control board 
so that power boards can be built into the 
lamp units and connected using thin signal 
cables to a central controller. 


POWER SECTION 


The complete power section circuit dia- 
gram is shown in Fig. |. Triacs CSRI to 
CSR8 switch the mains Live via the bank 
of eight fuses to the output sockets. Triac 
CSR8 has a resistor R31 between its gate 
terminal and its common or MT1 terminal. 
This resistor holds the gate at the same 
voltage as MTI and so the triac is held in 
the off state. It is inappropriate here to go 
into full detail about the operation of tri- 
acs, but a simple explanation will help the 
rest of the circuit to be understood better. 

Normally a triac is in the OFF state and 
current cannot flow between its MT! and 
MT2 terminals ( MT stands for Main Ter- 
minal ). A small current passed between the 
gate terminal and MT1 (the Gate Current) 
turns on the triac so that current can flow 
in either direction between the two Main 
Terminals. 

If the gate current is now removed the 
triac will remain turned ON provided some 
current is still passing between the Main 
Terminals. With an a.c. supply the current 
is reduced to zero each time the voltage 
reverses between half cycles (this happens 
100 times per second for 50Hz mains). 
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A triac turned on with a short pulse of 

gate current just after the beginning of a 
mains half cycle will therefore remain con- 
ductive until the mains voltage and current 
fall to zero at the end of the half cycle. To 
maintain a triac in what is effectively a per- 
manently ON state only a small pulse of 
gate current is required after the beginning 
of each mains half cycle. 

This is true with resistive loads such as 
lamps and heaters where the current rises 
as soon as voltage is applied, but with more 
complicated loads such as transformers 
and fluorescent lamp chokes, the current 
does not rise immediately, and so the gate 
current pulse comes and goes before suffi- 
cient current has built up between the Main 
Terminals to maintain the triac in the ON 
state. (There is a minimum current called 
the Hold Current which is required be- 
tween the Main Terminals to maintain 
conduction, typically it is equal to the 
minimum gate current required to start 
conduction.) 


PULSE 
TRIGGERING 


To deal with these more complicated 
loads the ideal method is Hard Triggering, 
where gate current is applied continuously. 
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This has only one drawback which is that it 
increases the current demand from the gate 
control circuit. 

In this circuit it is particularly difficult to 
provide hard triggering because there could 


The completed unit showing 
the keypad and channel mimic 1.e.d.s. 


be eight triacs requiring 20mA each at the 
same time. This current is not available 
from the 20V tapping on the transformer 
being used and so an alternative method is 
used to combine low current operation and 
yet provide triggering over al/ of the mains 
cycle. 
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Instead of applying gate current con- 
tinuously it is applied in pulses throughout 
the mains cycle. The mark-space ratio of 
the pulses is | to 10 so that the average 
current flowing is one tenth of the peak. 

The result is that 20mA gate pulses are 
available for only 2mA of supply current. 
The pulse rate is over 10kHz so that there 
are over 100 pulses per half cycle, a rate 
which is practically indistinguishable by 
the triac from continuous current. 


TRIGGER CIRCUIT 


Trigger pulses are produced by a stan- 
dard 555 timer (IC1) operating in the as- 
table mode. The circuit is powered from a 
20 volt tapping (see Fig. 1) on the mains 
transformer primary after rectification by 
diode D2 and smoothing by capacitor C3. 

The timing components are resistors 
R33, R34, and capacitor C2. Capacitors 
Cl and CS provide essential decoupling for 
stable operation. The output of this circuit 
is a series of 18 volt negative pulses which 
are passed via diode DI to the trigger 
circuits of the eight triacs. 


_ Triacs are not too worried about the direc- 
tion of the gate current and turn on happily 
with “positive” or “negative” drive. Nega- 
tive drive has been chosen because the 555 
timer is easier to use producing negative 
pulses and a simple circuit results. Also there 


is a slight increase in gate sensitivity when | 


negative pulses are used. 

Gate current to the triacs is supplied via 
transistors TRI — TR8 which act as emit- 
ter followers, amplifying the small current 
available from the phototransistor inside the 
opto-isolators IC2 - IC9. The emitter resis- 
tors R32 etc. limit the maximum peak gate 
current to 20mA. 

Resistor R30 is the load resistor for IC9 
and determines the current which is re- 
quired from the phototransistor to produce 
full gate drive: The value of 3k3 chosen 
requires 3mA to produce the 10V required 
for full drive at the base of TR8. 

The l.e.d. side of the opto-isolator is 
completely insulated from the phototran- 
sistor and so provides complete mains 
isolation. Current in the l.e.d. illuminates 
the phototransistor and turns it on. 


The CTR or Current Transfer Ratio of 
the opto-isolator indicates the ratio of 
phototransistor current to l.e.d. current. 
Average units give between 80 per cent and 
20 per cent and so the design should allow 
for 20 per cent. 

If 3mA is required from the phototran- 
sistor then with 20 per cent CTR the L.e.d. 
current should be 3 x 100/20 or 1SmA. This 
sets the value of the series limiting resistors 
RI to R8. In practice most opto-isolators 
will be well above this level of sensitivity 
and so ample current has been provided. 

Sockets SK1 and SK2 provide two stan- 
dard output connectors and are wired to 
match most commercial chasers. This al- 
lows existing three- and four-channel lamp 
units to be connected without re-wiring. 

The secondary winding on the trans- 
former is of course completely insulated 
from the mains and so provides an isolated 
supply for the control board. Capacitor C4 
is a mains rated component that helps to 
reduce mains spikes and prevent them from 
triggering the triacs and upsetting the con- 
trol board microcontroller. 


Fig. 2. Complete circuit diagram for the control section of the 8- Channel Microcontroller Lights Sequencer. 
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CONTROL 
SECTION 


The complete circuit diagram for the 
control section is shown in Fig. 2. 

The Control Board uses a_ spe- 
cial pre-programmed Microcontroller i.c. 
which reads the keypad, drives the 
indicators and opto-isolators and works 
out the timing to ensure zero volt switching 
takes place correctly. It also contains a 
large array of sequences programmed into 
its ROM area and has an area of RAM 
that can be programmed with special 
sequences by the user. 

As IC3 does most of the work the rest of 
the circuitry is simplified greatly and con- 
sists of a power supply, output buffers, 
a mains zero cross detector, and assorted 
pull-up and pull-down resistors. An op- 
tional battery backup connection is avail- 
able to retain user programmed sequences. 


INPUTS 


The keypad is a one-pole 12-way type 
that connects straight into IC3. Resistor 
networks containing R5 to R8 and R9 to 
R16 pull the inputs down to zero without 
any keys pressed. 

Pressing a key pulls the corresponding 
input high via resistor R17 which connects 
to the SV rail. More than one key can be 
operated at a time in some modes in which 
case several inputs are pulled up together. 


OUTPUTS 


Outputs from IC3 are buffered by the 
Darlington drivers, IC] and IC2. These 
contain seven separate stages each and so 
one section of ICI and all of IC2 are re- 
quired for the eight sequence outputs. Four 
other sections of IC] are used to drive the 
four function indicator l.e.d.s (DI to D4) 
via resistors RI to R4. 

All of the outputs from ICI and IC2 are 
open collectors which turn on when the 
input voltage is SV and off when it is zero. 
They have a current capability of 500mA 
each which is enough to drive several 
power boards. 

The outputs to the power board are 
driven via the mimic l.e.d.s DS to D12. 
These are in series with the opto-isolator 
l.e.d.s which are fed from the 12V positive 
supply rail via diode D1I7. Resistor net- 
work R24 to R31 contains eight resistors 
which allow a small current to flow in the 
l.e.d.s when the power board is not con- 
nected. This allows the control board to be 
tested fully on its own with just a 12V a.c. 


supply. 
CLOCK > 


A 502kHz ceramic resonator X1 con- 


nected between pins 17 and 18 of IC3. 


provides the clock signal from which the 
microcontroller derives all of its internal 
timing functions. Capacitors C2 and C3 
provide the necessary loading and phase 
shift to ensure oscillation. 


POWER SUPPLY 


The 12V a.c. from the transformer secon- 
dary is rectified by the d.i.l. bridge rectifier 
containing D18 to D21. Before smoothing, 
the full wave rectified output is fed to tran- 
sistor TR2 base via resistor R23. As long as 
the input exceeds 0.6V TR2 is turned on 
and holds the voltage at pin 13 of IC3 at 
zero. 

When the voltage falls below 0.6V, which 
it does around the mains zero crossing 
points, TR2 is turned off and the voltage 
on its collector and on pin 13 of IC3 is 
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CONTROL BOARD | 


Resistors 
R1-R4, R20 
R5-R8 
R9-R16 
R17 
R18, R21 
R19 
R22, R23 
R24-R31 


All 0.25W 5% carbon except where indicated. 


Capacitors 
C1 


C2. C3 

C4 

C5 
Semiconductors 

D1,D4, D5-D12 


Miscellaneous 


Keypad, 12 key 
circuit board available from the FE PCB Service, 
code EE708; 9-way 90° 0.1in. pitch pin header; 
16-pin i.c. socket (2 off); 40-pin d.i.l. socket; 
single sided p.c.b. screening panel, 185mm x 
106mm; mounting pillars and long screws (4 off); 
nuts (8 off); solder tag (2 off); washer; solder, etc. 


POWER BOARD 


Resistors 
R1-R8 680 (8 off) 
R9, R12, R15, R18, R21, 
R24, R27, R30 3k3 (8 off) 
R10, R13, R16, R19, R22, 
R25, R28, R31 330 (8 off) 
R11,R14, R17, R20, R23, 
R26, R29, R32 390 (8 off) 
R33 22k 
1k8 


R34 
All 0.25W, 5% min. carbon film 


Capacitor 
C1; Cbd 


Semiconductors 
D1-D2 
TR1-TR8 
CSR1-CSR8 
1C1 
IC2-IC9 


Miscellaneous 
T1 


$1 
SK1, SK2 
FS1-FS8 





1k (5 off). : 
2k7 s.i.1. 4-way resistor pack 3 are 
2k7 s.i.1. 8-way resisor pack 4 

470 

10k (2 off) 

220 

4k7 (2 off) 

2k7 s.i.l. 8- way resistor pack 









4 u7 min radial elec. 6V 
15p ceramic (2 off) 

100n ceramic, 50V 

470. min. axial elec. 16V 


See 


SHOP 
TALK 


Page 


5mm red I.e.d. (10 off) 

5mm yellow l.e.d. 

5mm green l.e.d. 

1N4148 signal diode 

3V9 400mW Zener diode 

1N4001 1A 50V rec. diode (2 off) 
5V6 400mW Zener diode 

d.i.l. bridge rec. 

BC183 npnsilicon transistor (2 off) (NOT BC1 83L) 
ULN2003 Darlington driver (2 off) 

MLS1A programmed sequencer (Magenta) 
502.0kHz ceramic resonator 


1-pole 12-way; printed 





Ou.01 ceramic, 50V 
On0022 Mylar, 50V 
220, radial elec. 25V 
001 ceramic, 1000V 





t 


1N4001 1A 50V rec. diode (2 off) 

BC640 pnptransistor (8 off) 

TAG M22 isolated tab triac (Magenta) (8 off) 
NE555 timer i.c. 

CNY171 opto-isolators (8 off) 





3VA Mains transformer, with 220V primary tapping: 
12V secondary (wire-ended connections) 

DPDT 13A mains rocker switch 

8-pin chassis socket — P552 (2 off) 

3A 20mm quick-blow fuse (8 off), with 0.4in. pitch 
fuse clip (16 off) — see text. 


Printed circuit board available from FE PCB Service, code EE709; metal case, 
230mm x 133mm x 63mm; 8-pin i.c. socket; 10A 250V mains cable; mains cable entry 


clamp; ‘ 
solder, etc. 


Approx cost 


guidance only 


‘star’ or 3-way solder tag; self-tapping screws (4 off); insulating sleeving; 





pulled up to 5V via resistor R21. This pulse 


which occurs every cycle is used by IC3 to. 


determine when the mains cycle is crossing 
zero and is used to synchronise the se- 
quence so that steps only occur at this time. 

The rectified 12V is passed via diode 
DI5 to smoothing capacitor C5. From 
here a simple regulated supply of 5V is 
provided via a standard emitter follower 
regulator consisting of Zener regulator 
diode D16, transistor TRI and resistors 
R19, R20. This is a simple short-circuit 
proof regulator that protects IC3. C4 is a 
decoupling capacitor which keeps voltage 
spikes off the supply line. 

Diodes D13 and D14 allow a 9V battery 
to power IC3 for intervals between use so 
that it can store the user entered programs. 
Just leave out the battery if this feature is 
not needed. 


RESET 


Two remaining components provide the 
vital function of resetting IC3 at switch on. 
This is necessary so that it knows where to 
begin. 

As power is applied IC3 pin 14 is tem- 
porarily held at zero volts by capacitor Cl 
holding the microcontroller in the starting 


cE 














a 


condition. As Cl charges via resistor R18 
pin 14 rises to 5V and operation begins. 

This action is not required when bat- 
tery backup is used and the circuit re-starts 
automatically. 


CONSTRUCTION 


Before doing any electronic construction 
the case should be prepared. As there is a 
fair amount of drilling it is recommended 
that those without the necessary tools or 
skills might like to buy the kit version, 
which is supplied with a drilled case and 
fascia panel. 

Those who enjoy “metal bashing” may 
buy the version with a blank case or may 
chose to make their own housing. A paper 
drilling template is available free from 
Magenta. 

Alternatively it is quite effective to use 
the bare printed circuit boards as an aid to 
marking out to ensure that the mounting 
holes and l.e.d. drillings are made correctly. 
The power board should be fitted with its 
front edge 4mm from the front panel of the 
case to allow the heatsink (if used) to fit 
correctly. 

The keypad position is not critical but 
should be approximately as shown. The 
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sockets, switch and cable entry clamp on 
the rear panel must be mounted as low as 
possible to ensure there is enough room for 
the control board in the top of the case. 

The best method of cutting out the larger 
holes is to use an Abraframe saw which can 
cut in all directions. First drill a pilot hole 
and then thread the blade and re-fit it to the 
saw frame. If the case has been marked out 
well it is fairly easy to make good holes in 
this way. A smooth file finishes the job. 

A rectangular piece of copper clad board 
is needed to act as a screen and an 
‘earthed’ safety barrier mounted on the 
rear of the control board. This board must 
be cut to 102mmx 180mm and drilled 
using the control board as a template so 
that it fits with its unclad side facing the 
track side of the control board. 

The rear panel holds the ON/OFF 
switch, mains cable entry clamp, output 
sockets, and most important of all, a star 
earthing tag. This should be fitted using a 
single screw fitted with shakeproof washers 
and two nuts. Jt is NOT acceptable to use a 
component mounting point for earthing 
purposes. 

When all of these components have been 
mounted the mains connections should be 


SNOIS3G 





Fig. 3. Printed circuit board component layout and full size copper foil master for the Power Board 
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made between them following the wiring 
diagram Fig. 3. All mains connections 
should be covered with insulating sleeving. 


POWER BOARD 


The component layout and full size cop- 
per foil master pattern of the Power Board 
is shown in Fig. 3. Fit all of the resis- 
tors first. Care is required because they are 
closely spaced to keep board area to a 
minimum. It is best to fit RII, R14, etc 
first. 

Next fit the opto isolators, IC2 to IC9, 
directly to the board, Sockets should not be 
used as they reduce the clearance between 





size printed foil master pattern. 


the two isolated sides. Make sure that they 
are the right way round, and remove pin 


six by clipping it off close to the body. This’ 


pin is the base of the phototransistor and is 
not used in this circuit. It is removed to 
prevent stray interference pick-up. 

The fuseholders should be fitted next. 
These must be the right way round as in- 
spection will show. They must be fitted 
right down to the board. 

Capacitors Cl to CS should be fitted 
next, C3 is the only one that can only be 
fitted one way round. The markings on the 
case indicate the negative lead. Fit diodes 
D1 and D2 with their cathode (k) marking 
bands as shown. A socket is recommended 
for ICI as it can be a great help to remove 
or change the i.c. when fault finding. 

Eight lengths of 16/0.2 wire should be 
fitted to the board to make the connections 
to the output sockets. The other side of the 
board should have nine lengths of 7/0.2 
wire fitted to make the connections to the 
control board. It will help if the standard 
colour code is used for these, with black as 
the common connection. 

The transistors must be fitted as close to 
the board as possible with their flat sides 
towards the opto-isolators. Check that they 
are all the correct type before fitting. 

Fitting the triacs is slightly unusual be- 
cause the centre leads are bent across the 
surface of the board and soldered directly 
to the fuseholders. This method makes a 
huge simplification in board layout, and al- 
lows the main live input voltage to use a 
wide track along the middle of the board 
linking all of the triac MT1 terminals. Note 
that the metal tab side of the triacs is facing 
the opto-isolators. 


Everyday Electronics, December 1990 


Fig. 4. Control board component /ayout and full 


The centre leads of the triacs must be 
bent 3mm from the plastic case towards the 
non metal side. The other two leads should 
then be inserted into the board down to the 
shoulder on the pins and soldered in. 

Straighten the triacs up on the board 
and then solder the centre ‘leads to the 
point where the fuseholder tag passes into 
the board. It is important that the cor- 
rect isolated tab triacs are used. Each one 
MUST be checked before insertion by an 
ohmmeter between the centre lead and the 
tab to ensure that there is NO connection. 

The remaining connections between the 
mains input and the transformer should be 
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left until later, because the board can be 
tested at low voltage before making these 
final connections. 


CONTROL BOARD 


The construction of the Control Board 
requires care because the l.e.d.s must be 
aligned with the front panel drillings. It 
is best to do this first without the clutter 
of other components. The Control Board 
component layout and full size printed cir- 
cuit copper foil master pattern is shown in 
Fig. 4. 7 


TO 12V A.C. 
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Insert the l.e.d.s into the board but do 
not solder them. With the l.e.d.s in position 
fit the board to the front panel using long 
screws and 12mm spacers. In this position 
the l.e.d.s can be fitted one by one into their 
front panel holes so that: their lenses fit 
evenly, and then soldered in place. 

When this is done, remove the front 
panel and fit all of the resistors and 
capacitors, the wire links and the resistor 
networks. Note that the resistor networks 
have a dot marking the common end which 
must match the dot in Fig 4. Curious things 
will happen if they are the wrong way 
round. Capacitors Cl and C5 must be 
fitted correctly as they are polarised. 

All three i.c.s should be fitted in sock- 


ets. IC] and IC2 are power types which.can. | 


be damaged by short circuits, and [C3 is 
CMOS. There are no particular handling 
difficulties with any of the i.c.s, but make 
sure they are the right way round, and fit 
them only after testing the power circuits. 
The bridge rectifier should be soldered 
directly into the board in the direction 
shown. Transistors TRI and TR2 are the 
same type and must be fitted with their flat 
sides as shown. Diodes D14, DI5, DI6, 
and D17 need careful identification using a 
magnifier and must be inserted with their 
cathode (k) marking bands as shown. 

There are three wire links, the two longer 
ones should be made from insulated wire, 
or tinned wire fitted with sleeving. Wiring 
between the keypad and the board requires 
13 equal lengths of 7/0.2 wire or a short 
length of 0.1in. pitch ribbon cable. A length 
of approximately 50mm allows plenty of 
room to move the keypad away from the 
board when testing and is short enough to 
be tidy in the final assembly. 

Standard ribbon can be used but it is 
flimsy and awkward to handle. Those con- 
structors who prefer to use a different case 
can extend the keypad leads up to 300mm 
without problems as long as they are kept 
clear of mains carrying wires and other 
sources of interference. 

Finally the 0.lin. pitch connector should 
be fitted next to R24 — R31. A standard 
straight connector is used with its pins bent 
over just above the moulded insulator. This 
is best done before inserting the connector 
into the board. 

Two wires carrying 12V from the mains 
transformer need to be extended with 7/0.2 


wire and the joins insulated with sleeving. 


These connections are made directly to the 
control board next to the bridge rectifier. 

The nine leads from the power board 
must be routed as shown in_ the 
photographs and clipped inside the front of 
the case alongside the 12V power leads 
using a self-adhesive cable retainer. Cut the 
nine leads to equal lengths, strip 4mm of 
insulation from the ends and crimp on the 
female connectors for the 0.lin. pitch 
connector. A pair of pointed pliers will 
produce an adequate crimp which can be 
further secured by soldering for extra 
reliability. 

The finished crimp tags are fitted into 
the rear of the housing so that the small 
barbs engage with the slots. They can be 
withdrawn if they are fitted in the wrong 
order by pressing in the barbs to release 
them. 

A 10-way connector shell must be used 
as 9-way ones are hard to get. The unused 
position can be used as a polarising key by 
blocking the hole with a small piece of plas- 
tic. 


TESTING 


Before further assembly the power and 
control boards should be tested separately. 

Begin with the Control Board. [C3 must 
be left out and the back up battery discon- 
nected. The lead to the power board should 
also be unplugged. 

Temporarily connect the mains _ trans- 
former primary 0V and 240V terminals to 
the mains via sleeved connections to the 
power switch. Carefully insulate the “20V 
tap” and tie it out of harms way. 

‘Connect the 12V.a.c. secondary output 
from the transformer to the control board. 
Switch on and check that all lamps are 
out, that the voltage across capacitor CS is 
approximately 16V and that the voltage 
across diode D16 is 5.6V. 

Check that the emitter voltage of transis- 
tor TRI is 5V and that pins 14 and 25 of 


1C3’s socket are both at 5V. If pin 14 reads 


below 4.5V check R18 and Cl. Next check 
that the voltage on pin 13 reads slightly 
above zero and rises to 5V when the base 
and emitter of transistor TR2 are shorted 
together. 

Measure the voltages on the pins of IC3’s 
socket that are connected to the keypad. 
These should read OV and rise to above 


Complete sequencer with top panel removed to reveal the power board, mains 
transformer and wiring to the output sockets The “screening” panel shields the 
control panel mounted in the top cover. 





4V when the corresponding key is pressed. 
Check that only the correct key changes 
each pin’s voltage. This seems tedious but 
ensures that everything will go smoothly 
when IC3 is finally inserted. 

The output circuits can now be checked 
by touching a one kilohm (Ik) or similar 
value resistor between the 5V supply and 
each output pin in turn. This should result 
in the corresponding l.e.d.s lighting one by 
one. Failure of any l.e.d. to light could indi- 
cate a fault in IC] or IC2, or more likely, a 
reversed or damaged l.e.d. | 

The l.e.d.s DS to D12 will be dimmer 
than the others until the power board is 
connected, note also that incorrectly fitted 
resistor networks will produce very odd 
results. If D5 to D12 all fail to light then 
the odds are that diode DI7isatfault. 

So far so good, now it is time to switch 
off, carefully insert IC3 and switch on 
again. If all is well an eight lamp chase 
sequence should greet the eye! If not, 
make sure that capacitors C2, C3, and X] 
are all correctly fitted and that there are 
no short circuits or dry joints around 
them. Check also that the SV supply is 
still correct and that pin 13 reads slightly 
above OV. | 

The power to IC3 is. current limited 
by resistor R19 and R20 so it should 
withstand reversed insertion. Don't forget 
to look for obvious things such as 1.c. pins 
folding under and missing the socket, un- 
soldered joints and solder bridges account 
for 9 out of 10 faults, so check carefully. If 
the sequence runs correctly, check the 
action of the control keys and the num- 
ber keys as explained later in the section 
headed “Operation”. All i.c.s are tested 
after programming before despatch so any 
faults are likely to lie elsewhere. 


POWER BOARD 


Provided the mains connections have 
NOT yet been made to the Power Board, it 
is a useful test to connect the 9-way cable to 
the working Control Board and switch on. 
The immediate effect should be an increase 
in brightness of the Mimic l.e.d.s because 
they now have a current path through the 
opto-isolator l.e.d.s instead of just resistors 
R24 - R31. : 

If no increase occurs check the lead, and 
that the correct value resistors RI to R8 are 
fitted on the power board. Check also that 
the opto-isolators (IC2 to IC9) are fitted 
the right way round. 

Any L.e.d. that is dimmer or brighter than 
its neighbours should direct attention to 
the associated section on the power board. 
This section of the power board is very 
simple, consisting of just one l.e.d. (inside 
the opto-isolator) and a resistor. Any faults 
should be unlikely. 

The circuit on the other side of the opto 
isolators can not have any effect on these 
tests. It is easier to carry out these tests if 
the Stop mode is selected and all of the 
l.e.d.s are switched individually by their 
number keys. 

The rest of the power board can be tested 
at low voltage by linking the 12V az.c. 
supply* used by the control board to the 
two points on the board where the 240V 
live, and the 20V tap connections will be 
made later. DO NOT MAKE ANY MAINS 
CONNECTIONS TO THE BOARD. 

The transformer 12V_ secondary is 
capable of powering both the control 
board and the power board during testing. 
Once these connections have been made, 
check that the voltage across capacitor C3 
is around 16V. 
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The operation of ICI on the power board 
can be checked by measuring between pins 3 
and 4. Pin 3 should be negative by between 
1V and 2V. This is the average reading of 
the pulsed waveform and will depend upon 
the meter used, a digital voltmeter could give 
readings which are way out as it reads the 
pulses and gaps alternately. 

Next temporarily link the anode of diode 
D1 to the anode of D2 on the power board. 
This will bypass the pulses and apply 16V 
continuously to the triac gate trigger cir- 
cuits. Connect the positive meter terminal 
to the MT1I terminal of any of the triacs 
and use the negative test meter probe to 
measure the voltage in the following tests. 

With the control board connected and set 
in the Stop mode, set all of the l.e.d.s off. 
Check the voltage at the collectors of TR1 
to TR8. This should be close to 15V. Next 
check the base and emitter voltages which 
should all be zero. Any irregularities here 
should direct attention to the correspond- 
ing transistors triacs and resistors. 

- Turn on one channel and check that the 
base voltage rises to 14V and the emitter to 
13V. Check each channel in turn and inves- 
tigate any differences. 

The final test is to check that the triacs 
are turning on correctly. This can be done 
at low voltage by connecting a small 12V 
one or two watt bulb between the cathode 
of diode D2 and each fuseholder (the end 
nearer to the triacs). The bulb should turn 
on and off as expected on each channel. 


FINAL ASSEMBLY 


Having completed the tests, the trans- 
former should be disconnected from both 
boards and the power board wiring should 
be completed. Ensure that the transformer 
connections to the Power Board are made 
exactly as shown, a reversed connection 
here will do some damage by applying near 
mains voltage to D2 and associated circuits 
(most of the components on the board). 

The Control Board can now be mounted 
on the front panel by four long screws and 
0.5in. pillars. The keypad fits snugly over 
the board and can be held in position either 
by sticking it to the front panel or by using 
the four screw holes. 

The glue method is neater and provided 
something like Bostik is used it allows the 
keypad to be removed if necessary. Check 
that the connections to the keypad do not 
contact the inside of the case, use a small 
strip of tape if necessary to make sure. 

One of the control panel mounting 
screws should be fitted with a solder tag 
between the pillar and the inside of the 
front panel. Scrape away some paint to 
ensure that this tag will make a good Earth 
contact. When the four panel fixing nuts 


are fitted the battery clip and 12V a.c. | 


connections should be made to the board. 

Clip the 9-way lead to the front panel of 
the case and plug it into the control board. 
The leads should allow just enough move- 
ment to take off the case top and and lie it 
face down in front of the case bottom with 
all connections still made. Finally push the 
screening panel, plain side down onto the 
screws holding the control board. 

The four nuts should allow. sufficient 
space to accomodate the soldered joints on 
the rear of the board. If necessary clip any 
joints that stand too high or use extra nuts. 

The Battery should be fitted between this 
panel and the front panel, using a sticky 
pad to hold it to the inside of the front. 
Position the battery so that the clip can be 
attached and will not fall among the mains 
connections if it comes loose. 
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The finished control board with the keypad wired in circuit with ribbon cable. The 
mimic Le.d.s can be seen in the top left corner. 


A second solder tag must be fitted be- 
tween the copper side of the screening 
panel and the final fixing nut. This tag and 
the one next to the front panel must be 
linked to the Earthing tag on the case rear 
panel using green or green/yellow 16/0.2 
wire. This lead must be threaded through 
the solder tag holes and wrapped around to 
make a good mechanical joint before sol- 
dering. Leave enough wire free to enable 
the case to be opened easily. 


HEATSINK 


The use of isolated tab triacs allows any 
type of heatsink to be connected to the tri- 
acs without insulation difficulties. In some 
applications a heatsink will not be required 
at all, and the circuit can certainly be run 
for test purposes in this state. 

To get the best power output and ef- 
ficiency requires a piece of 16s.w.g. folded 
to link the case to the triac tabs, or a piece 
of solid bar 25mm x 8mm x 100mm drilled 
to take self-tapping screws through the tabs 
and to be attached to the case at the other 
side by similar means. The option chosen is 
left to the constructor. 
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The specified triacs are rated at 8A 250V 
each. Since all triacs could be on together 
this gives a maximum rating of 64A! The 


limit of the mains supply and the surges 


generated by large tungsten filament lamps 
gives a very comfortable limit of something 
under 2A or 500W per channel. 

With care, and sensible programming the 
situation where more than four lamps are 
on together can be eliminated. This allows 
4A or 1000W per channel capability. 

Whatever the chosen level of operation, 
reliability will be very much enhanced 
by good heatsinking. The aluminium bar 
method being the best. 

The fuses should be as low as possible 
consistent with the load used. You should 
find 3A quick blow 20mm types cover most 
applications, but as with all fuses they can- 
not be guaranteed to protect the triacs un- 
der all conditions. 


OPERATION 


Running the 8-Channel Microcontroller 
Light Sequencer is easy, and largely self 
explanatory. After switch on the RUN 
mode is entered automatically. The Run 
lamp lights and the entire range of pre- 
programmed sequences are run automati- 
cally. 


To select a particular sequence press the 
STOP key and the SELECT key. Enter a 
3 digit number to select the required se- 
quence followed by the RUN key. If you 
enter the wrong number, enter the correct 
three digits before pressing the RUN key. 
The sequencer acts only on the last three 
and will run that sequence continuously 
until another is entered. 

To alter the speed of the sequence, press 
the 9 key for increase or the Hash key 
for decrease while the sequence is running. 
Holding the keys for longer produces a 
greater change. 

The sequence can be stopped at any time 
by pressing the STOP key and can be 
stepped on manually in this mode by using 
the 9 key after pressing the STEP key. 
Lamps can be turned on and off manually 
whilst in the STOP and STEP mode with- 
out interfering with the selected sequence. 
Returning to RUN mode restores the se- 
quence where it left off. 


PROGRAMMING 


To program sequences press STOP then 
STEP and then SELECT followed by’ a 
number from 0 to 9. Selecting 0 enters the 
PROGRAM MODE 2 which allows se- 
quences up to 160 steps long to be entered 
and run. 

Programs are entered one step at a time 
by setting up the lamps for each step and 
pressing the STEP key until the required 
number of steps have been programmed. 
Steps are entered into memory one byte at 
a time and are retained indefinitely until re- 
programmed. Leave the program mode by 
pressing RUN. | 

Entering a number from | to 9 after 

STOP, STEP, SELECT enters PROGRAM 
MODE | and allows one of nine sets of 
15 step long areas of memory to be pro- 
grammed. These will run and repeat in 
the same way as the pre programmed se- 
quences. : 
' The length of the sequence is automati- 
cally set when the RUN key is pressed to 
exit the programming of each sequence. It 
can be different for each one and be any- 
thing from one to 15 steps long. 

All 15 memory locations are reserved 
even if the sequence is short, so that the 
maximum number of user entered pro- 
grams is nine. It is unlikely that more will 
be needed because the~pre~ programmed 
sequences cover most requirements. A full 
list of the programs is supplied with the i.c., 
or can be obtained separately. a) 
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ELECTRONIC 
DIPSTICK 





CHRIS BOWES 





A novel circuit for measuring the depth of 
Aagueous liquids, indicated by a bargraph 
Oisplay. ldeal for remote sensing. 






FTER a short break, we return to 
Ae: pocket money projects with an 

Electronic Dipstick which will enable 
you to measure the depth of any aqueous 
liquid in a container. The depth of the 
liquid is indicated by means of 10 l.e.d.s 
arranged on a bar display. 

This project has a number of potential 
uses, since the length of the sensor wire is 
not particularly critical. It may therefore 
be used for remote sensing of the level of 
liquid in, for example, the washer bottle 
of a car. 


HOW IT WORKS 


This, relatively simple circuit relies on the 
fact that a high gain transistor, such as the 
BC109 used in this circuit, provides such a 
large current gain that, when it is used to 
control a low current device such as a l.e.d., 
only a very minute current is required 
to flow through it’s base/emitter connec- 
tion to make a current flow through the 
emitter/collector circuit. The circuit also 
relies on the fact that all aqueous liq- 
uids allow a very minute current to flow 
through them, in this case this is sufficient 
to allow the transistor to “switch” the l.e.d. 
on. 
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CIRCUIT 
DESCRIPTION 


The full circuit diagram for the 
Electronic Dipstick is shown in Fig. 1. At 
first sight the circuit may appear slightly 
complex but if you look at it carefully you 
will notice that it basically consists of one 
very simple circuit, consisting of one 
resistor and one transistor and a l.e.d. (with 
it’s associated dropping resistor) repeated 
10 times. Since the action of each of the 
driver circuits is identical, it is only 
necessary to consider the action of l.e.d. 
D10; the first l.e.d. to be operated. 

When the sensor cable is dipped into the 
liquid sufficiently deeply for the liquid to 
complete the circuit between the positive 
power supply rail and the connection to 
resistor RIO then the movement of the 
charge carriers in the liquid is enough to 
cause a very small current to flow between 
these two points. This can not occur until 
switch SI is depressed, connecting the 
battery to the two power supply rails. 

The minute current which flows from the 
positive power supply rail through the sen- 
sor cable also flows, via resistor R10, to the 
base of transistor TRIO. RIO is a 47 ohm 




















resistor which is incorporated into the cir- 
cuit to prevent an excessive current flowing 
through TRIO should a good conductor, 
such as a metallic object, accidentally short 
out the connections in the sensor cable. 

If resistor RIO were not included in the 
circuit a direct short between the positive 
power-supply and the base of TRIO would 
cause the base/emitter voltage of the tran- 
sistor to exceed the safe limit of approxi- 
mately 0.7 volts. The action of the transis- 
tor would then be to reduce the voltage by 
dissipating the excess energy as heat. This 
would cause destruction of the transistor. 

The small current which passes through 
the liquid flows through the base/emitter 
junction of the transistor TR10 and, in so 
doing, allows a much larger current to flow 
through the collector/emitter circuit of the 
transistor. This in turn allows current to 
flow through the l.e.d. (D10), causing it to 
glow. Resistor R20 is included in the col- 
lector circuit to reduce the current flowing 
through the l.e.d. to a safe limit and al- 
low the diode to glow without it being 
destroyed. 


CONSTRUCTION 


This project has been designed to be built 
on two stripboards, main circuit board and 
display board. It is advisable for the two 
boards to be constructed separately from 
each other and for the display board to 
be tested independently before being con- 
nected to the main board. 
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MAIN BOARD 


The main circuit requires a piece of strip- 
board which is 7 strips by 40 holes. The 
component layout and details of breaks 
required in the underside copper strips are 
shown in Fig.2. It is very important that 
care should be taken to ensure the cop- 
per tracks are completely broken, with not 
even the merest silver of copper left to 
bridge across the broken track. 

Although the operation of the circuit will 
not be affected in any way by the order in 
which the components are assembled onto 
the stripboard you will probably find it 
easiest to insert the smallest components 
first, in this case resistors RI to R10. Care 
should be taken to ensure that the solder 
used for these connections is not allowed to 
bridge between adjacent tracks. 

Once the resistors have been soldered into 
place then the transistors (TRI to TR10) 
should be inserted into the correct spaces 
as shown in Fig.2. It is very important to 
ensure that the transistors are inserted the 
correct way round, with the little metal tabs 
on the transistor case pointing in the direc- 
tion indicated. 


SENSOR CABLE 


Once the board mounted components 
have been assembled on the board and 


SENSOR 
CABLE 


A 






underside copper tracks. 


COMPONENTS 


SHOP 
TALK 


Page 


Resistors 
R1-R10 47 (10 off) 
R11-R20 270 (10 off) 
All 0.25W 5% carbon 


Semiconductors 
D1-D10 #£10-way l.e.d. display array 


TR1-TR10 BC109 (or any npnsignal transistor) 


Miscellaneous 


$1 S.P.S.T. push-to-make switch 


B1 PP9 battery and connector 


Stripboard, size 7 strips x 40 holes (1 off), 16 strips 
x 14 holes (1 off); 11-core ribbon cable (see text); 
plastic case, size 115mm x 75mm x 45mm; 4 x long 


bolts and 12 nuts. 


Approx cost 
guidance only 
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Fig. 2. Stripboard component layout and details of breaks required in the 





The completed main driver circuit board. 


soldered into place, the next stage of the 
process is to attach the sensor cable to the 
stripboard. The sensor cable should be 
made from a piece of 11 - core ribbon 
cable. 

This size of cable is not a standard con- 
formation and it will be necessary to obtain 
a larger size of cable and remove the excess 
cores. Once a suitable length of cable has 
been prepared one of the cores should be 
identified as the common positive connec- 
tion. 

Before the sensor cable is connected to 
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MEASURING CUT WIRE ALONG LINE 
DISTANCE 


COMMON POSITIVE WIRE 
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Fig. 3. Preparing one end of the sensor 
cable. 


the main board it should be prepared as 
shown in Fig.3. The distance through 
which the range of the liquid sensing 
should operate is measured and marked off 
on the opposite side of the ribbon cable to 
the common positive wire. 

The ribbon cable should now be placed 
flat on a suitable cutting board and a steel 
ruler placed on the cable so that it marks 
the angle between the first sensor wire and 
the point marked on the opposite side of 
the cable. A sharp knife should be used to 








cut the ribbon cable so that the end of the 
wire is cut at an angle as shown in Fig.3. It 
is not necessary to strip the wires at this 
end of the cable, since the wire bared by the 
cutting action will be sufficient to enable a 
current to flow. 

The other end of the sensor cable should 
then be prepared by cutting, stripping and 
solder “‘tinning’’ the ends of the wires in 
the ribbon cable to connect at the points 
shown in Fig.2. The battery connections 
can also be made at this time with the 
negative connection of the battery connec- 
tor lead soldered to the point shown as 
Batt — in Fig.2. 

The positive wire of the battery connec- 
tor should be connected to one of the ter- 
minals on switch SI and a suitable piece 
of flexible insulated wire should be con- 
nected between the second terminal of S1 
and the point marked plus (+) on Fig.2. 
Once these connections have been made the 
stripboard should be put to one side while 
the display stripboard is completed. 





DISPLAY BOARD 


The display for this project is a 
10-segment bar l.e.d. array. The board 
needed to hold this display, and _ its 
associated series resistors, is made from a 
piece of stripboard which is 16 strips by 14 
holes in size. The component layout and 
details of breaks required in the underside 
copper tracks as shown in Fig.4. 

In order to mount the display board on 
the lid of the case which houses this project 
it is necessary to drill four mounting holes, 
in the positions shown in Fig.4. Once the 
stripboard has been cut the correct size 
then these should be drilled using a 4mm. 
drill bit. Once the stripboard has been 
prepared the resistors (R11 to R20) should 
be soldered in the appropriate places. 

Although the 10 - segment bar l.e.d. dis- 
play used in this project can be directly 
mounted onto the stripboard, fault finding 
will be made easier if this unit is mounted 
in a carrier in the same way as is used 
for integrated circuits. The easiest way 
to make a carrier of the type suitable for 
mounting the display is to obtain a 25 - 
way, single-in-line socket strip and cut it to 
give two 10-way strips. These are then 
inserted into the appropriate holes in the 
stripboard and soldered in the normal way. 
Care should be taken to ensure that both of 
the socket strips are mounted with their 
pins towards the same edge of the strip- 
board. 

The next task in the completion of the 
display board is to connect a suitable 
length of 11l-core ribbon cable, with the 
ends previously stripped and tinned to the 
positions shown in Fig.4. The final wiring 
task is to make sure that all of the common 
positive connections of the display (those 
on the opposite side of the display to the 
resistors) are connected together. 

Although this can be done by means of 
individual wires inserted through the holes 
in the stripboard from the component side 
and soldered into place, the easiest method 
of accomplishing this task is to take a piece 
of single strand bare wire and solder it di- 


rectly across the display carrier pins, which 
are on the side of the display which 1s op- 
posite to the resistors, directly on the track 
side of the stripboard. 

The ends of the ribbon cable used to 
connect the display board to the main 
driver board can now be stripped, tinned 
and soldered into place in the positions 
shown in Fig.4. The other ends of the 
cable should be cut to the correct lengths, 
stripped and tinned ready for termination 
on the main driver board. It is however 
advisable to delay connection of the dis- 
play board to the main board until after the 
display board has been tested. 


TESTING — 
DISPLAY BOARD 


Fault finding on the completed project 
should commence with the Display Board 
since a fully working display board will 
enable testing of the main circuit board to 
be carried out with greater ease. 

The Display Board is very simple to test, 
since all that is necessary to do this is 
to connect the end of the ribbon cable 
wire connected the common positive con- 
nections of the display, to the positive ter- 
minal of a 9V battery and then touch the 
end of each of the other wires in turn to the 
negative terminal of the battery. When 
each of the individual wires are connected 
in this manner the appropriate I.e.d. should 
be illuminated. 

There is actually very little that can go 
wrong with the display board and the likely 
cause of any fault which might occur can 
be easily diagnosed by considering the pat- 
tern of which l.e.d.s do not illuminate when 
tested in this manner. If none of the l.e.d.s 
are illuminated then the most likely cause 
of the fault, assuming that the battery is 
sound, is that the common positive wire is 
not correctly connected to the stripboard 
or that the display has been inserted onto 
the stripboard or the connecting sockets 
the wrong way around. 

If the l.e.d.s illuminate in sequence up to a 
certain point and then cease to function 
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Fig. 4. (left). Stripboard component layout and details of breaks required in the 
underside copper tracks. Note the common anode link wire connection across the 
tracks. The completed display board is shown above. 
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after a specific point then the most likely 
cause is that the wire connecting the com- 
mon anodes of the display has become 
open circuit at some point. In this case 
the cause of the problem will be found to 
be between the first l.e.d. which does not 


light and the last l.e.d. which does. The | 


connection between these points should 
therefore be carefully checked to ensure 
that there are no breaks in the connecting 
wire. 

If certain of the l.e.d.s illuminate but the 
others do not do so in a random pat- 
tern, then it will be necessary to check 
the connections throughout the circuit 
through each of the l.e.d.s_which do not 
illuminate. Testing and fault finding 
should be done in a logical manner, 
starting with a resistance check along the 
wire in the ribbon cable associated with 
that particular l.e.d. 

If this test proves that there is a com- 
plete circuit along the connecting cable 
then the next stage is to check the resis- 
tance between the point of termination 
on the cable on the stripboard and the 
nearest end of the appropriate series 
resistor. This is followed by a check on 
the actual resistance of the series resistor 
(which should be within + or - 20% of 
the stated value). 

The next stage is to check the connec- 
tion between the end of the series resistor 
and the cathode (k) of the l.e.d. in the bar 
display. If a break in continuity is dis- 
covered between any of these points, then 
the track associated with the connections 


and the associated soldered joints should. 


be checked as should the soldering of the 
joint at the anode(a) of the l.e.d. which 
does not illuminate. 

The integrity of the l.e.d. can also. be 
checked by using the resistance setting of 
a multimeter. A sound l.e.d. should give 
a high resistance reading when the probes 
are connected with the polarity of the 
probes one way round and low resistance 
when the polarity of the test probes is 
reversed. (The precise polarity giving 
each of these two readings will depend 
upon the way in which the resistance 
measuring circuitry of the test meter has 
been constructed. ) 

Once a fully working display has been 
obtained then the ribbon cable from the 
display board should be connected to the 
Main Board in the positions shown in 
Fig.2. It is then possible to test the com- 
plete project. 

Once a fully working display has been 
obtained then the ribbon cable from the 
display board should be connected to the 
Main Board in the positions shown in 
Fig.2. It is then possible to test the com- 
plete project. ; 


FINAL TESTING 


The easiest method of testing the com- 
pleted project is to lower the end of the 
sensor cable into a glass of water, whilst 
operating switch SI. As each of the cores 
of the sensor wire are submerged in the 
water then each of the l.e.d.s in the display 
should progressively illuminate. 

As the number of illuminated l.e.d.s in- 
creases it is possible that there may be some 
fluctuation in the brightness of the display 
but this is not significant. It is, however, 
important to check that each I.e.d is turned 
on in turn, that no two l.e.d.s come on at 
the same time and that, when the sensor 
cable is completely immersed in the water, 
all of the l.e.d.s are illuminated. 


Everyday Electronics, December 1990 


PP Lee eee 
, 1 ig Pigs $4 





The completed unit showing the display board mounted on the lid and the driver 
board positioned diagonally to allow room for the battery. 


LIGHTING UP 


The most likely fault to be encountered 
in this project is that one or more of the 
l.e.d.s does not illuminate as required. As 
all of the transistor driver circuits are iden- 


tical then the same fault finding technique 


can be used for each of the l.e.d.s. 
Before investigating the individual driver 
circuits in detail it is advisable to look at 


the pattern of which l.e.d.s light up and 


which do not, to see if any pattern emerges. 
If, when the sensor cable is inserted into the 
water, the first few l.e.d.s do not light up 
but the circuit then appears to be work- 
ing after the cable has been immersed up 
to a certain level then, assuming that the 
display has tested out correctly, the most 
likely cause is that there is a break in the 
connections somewhere along the common 
negative track of the stripboard. 

This can be most easily checked by con- 
necting the multimeter, set to read 9V d.c. 
potential difference, so that the positive 
meter lead is connected to the connection 
to the battery positive wire at Sl. The 
negative lead of the test meter should then 
be connected to each of the emitters of the 
transistors (TRI to TR10) in turn and a 
note made of whether the battery voltage is 
measurable or not at each emitter. 

If at any point the battery voltage. ceases 
to be measured then a careful investigation 
should be made at the point at which the 
voltage was last measured and the first 
point at which the voltage was missing. The 
likely cause of any problems of this nature 
will be a break in the tract or a “dry” 
soldered joint. 


TEST DRIVE 


Testing of each individual circuit will be | 


made easier if switch SI is shorted out by 
temporarily soldering both of the connect- 
ing tags together since this saves the neces- 
sity of having to operate SI every time you 
wish to make a test. 

The next stage of fault finding in this 
circuit is to make a temporary short circuit 
between the emitter and collector of the 
transistor associated with any non working 
l.e.d. using a piece of wire. If this causes 
the l.e.d. associated with the transistor to 
be illuminated then this indicates that the 
fault lies on the main circuit board and not 
on the display board. 

If this test fails to cause the l.e.d. to il- 


luminate then the complete circuit between 
collector of the transistor and the com- 
mon positive connection to the anode of 
the display l.e.d. should be carefully inves- 
tigated, using the resistance setting of the 
multimeter. If all is well in the circuit 
through the l.e.d. and its series resistor 
to the battery positive connection and the 
negative connection to the emitter is also 
correct then it will be necessary to check 
the continuity of the circuit from the sensor 
cable, through the associated resistor to the 
base of the transistor. 

Connect a test meter, set to the resis- 
tance range, to the cut end of the sensor 
cable associated with the non working cir- 
cuit and check through the circuit from 
there to the base of the transistor. It should 
be possible to measure a very low resis- 
tance (typically 47 ohms) between these 
two points. Taking the meter probe from 
the base to the emitter should give a similar 
reading. If a resistance significantly higher 
than this is measurable then this would 


Indicate that the likely faults are dry solder 


joints or that the base resistor is ‘‘off spec” 
and should be replaced. 

The final check required is to make a 
temporary connection between any battery 
positive connection (such as the wires con- 
nected to $1) and the end of the associated 
base resistor furthest away from the transis- 
tor. It is very important to make sure that 
the connection is made to the correct side of 
the dropping resistor since a direct connec- 
tion between the positive battery voltage and 
the base of the transistor will cause certain 
destruction of it. 

The effect of this on the display should be 
observed. If the display diode does il- 
luminate, this will indicate that the fault 
lies in the sensor cable. If the l.e.d. does 
not light up then the voltage between the 
base and the emitter of the associated tran- 
sistor should be measured, with the connec- 
tion between the resistor and the battery 
positive still in place. 

This should be approximately 0.7 volts. 
If 0 volts is measurable at this point then 
this would indicate the possibility of a 
short circuit between the base and emitter 
of the transistor. The most likely cause of 
this is a blobbed solder joint between the 
base and the emitter of the transistor. 

If a voltage of 0.7 volts or more is 
measurable between the base or emitter of 
the transistor and the associated display 
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diode is not illuminated, but the display 
diode illuminates when a temporary short 
circuit is made between the collector and 
the emitter of the transistor then the most 
likely cause is that the transistor is defec- 


tive. It should therefore be replaced with 


another transistor and the circuit checked 
to ensure that it operates correctly. 

The only other form of fault that you are 
likely to encounter in this project is where 
two or more l.e.d.s come on at the same 
time. There is really only one cause of this 
fault which is that there is an incomplete 
tract break between two adjacent circuits. 


CASE 


The circuit, once completed and tested, 
should ideally be mounted in a case. The 
first stage is to allocate a position for the 10 
- bar l.e.d. display and switch SI. When 


doing this care must be taken to ensure that 
the body of the switch and the display 
board will not foul the main stripboard 
when it is inserted into the case with the lid 
in position. 

Once the position of SI and the display 
have been allocated then these positions 
should be carefully marked onto the lid of 
the case. The hole for S1 can be drilled 
using an appropriate sized drill bit but the 
hole for the display is slightly more difficult 
to construct, because it will require the 
cutting of a rectangular hole in the case lid. 

The easiest way to accomplish this is to 
carefully draw the required shape and drill 
a series of small holes around the inside of 
the marked rectangle, sufficiently close to 
each other so that the connecting plastic 
may be cut away using cutters. When all of 
the pieces of plastic connecting the drilled 
holes have been removed, a file is used to 
carefully finish the hole to the required 
shape. 

Once the hole for the display has been 
shaped in the case lid then the display 
board should be offered into position and 
the location of the four mounting holes, 
previously drilled in the display board 
should be marked on the under side of the 
case. These holes should then be drilled 
through the case front using a 4mm drill 
bit. If desired, these may be counter sunk 


from the front of the case, to enable 


countersunk bolts to be used for retaining 
the display board. 
The final cutting operation involving the 


case is to carefully cut out a slot, in. 


both the case body and in the lip of the 
lid, through which the sensor cable can 
protrude when the case lid is secured in 
place. 

The case can now be lettered, using rub 
down lettering which is secured in place by 


several layers of clear varnish, sufficient 
time being allowed between each coat for 
the previous application to thoroughly dry. 
Once the preparation of the case is com- 
pleted then the case mounted components 
can then be installed in to the positions 
already prepared for them.. 

Although the mounting of the switch S1 
is simple enough the method of mount- 
ing the display needs a little explanation. 
The display board is supported away from 
the case lid by means of four long bolts 
which are mounted in the holes already 
drilled in to the case lid for them. In order 
to achieve a satisfactory support for the 
board, whilst at the same time standing it 
away from the case lid itself, it 1s neces- 
sary for each bolt to be fitted with three 
nuts. One of these nuts is used to clamp 
the bolt firmly to the face of the case lid 
whilst the other two are used to position 
and clamp in place the display board. 

The main driver board and _ battery 
should now be positioned in the case. 
Because of the fact that the main driver 
board is rather long it may be necessary to 
mount it inside the case in a diagonal 
position. : 

When positioning the battery and the 
driver board care should be taken to ensure 
that when the case lid is fitted neither S] 
nor the display board will foul the battery 
of the main driver board. 


IN USE 


When using the Electronic Dipstick to 
measure the depth of liquid in a container, 
all that has to be done is to insert the sensor 
cable into the container of liquid until the 
end of the cable reaches the bottom and 
press switch S1. The depth of the liquid in 
the container is immediately indicated on 
the l.e.d. display. 
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REPORTING 
AMATEUR RAD 


Tony Smith G4FA 


WHAT DOES AMATEUR RADIO 
OFFER ME? 

The revised edition of the DTI’s book- 
let “How to become a Radio Amateur” 
contains an introductory question and 
answer section beginning with the ques- 


tion ‘‘What Does Amateur Radio Offer . 


Me?” This is difficult to answer in a few 
words because there are so many things 
that can be said about such a wide- 
ranging hobby. The booklet makes a 
good attempt, however, and is worth 
repeating here: 

“Amateur radio is unique 
freedom it allows you to develop and 
experiment with radio communication 
equipment. It can even enable you to 
communicate around the world. 

“Radio amateurs may make contact 
with people in any country. Even lan- 
guage differences need not be a barrier 
by using Morse code and ‘‘Q” codes 
(these are three-letter codes which 
have the same meaning throughout the 
amateur radio world). 

“Radio amateurs are often at the 
forefront of radio technology and in- 
creasingly they are able to use their home 
computers to combine computer tech- 
nology and radio. By becoming a radio 
amateur you can prepare yourself for a 
world which is increasingly technology 
based. For example, you can experiment 
with antennas, television, RTTY (radio 


teletype), data (including computer con- : 
trolled communications such as packet 


radio), satellite communications and, of 
course, short or long range voice or. 
Morse code transmissions. 


FRIENDSHIPS 

“The hobby frequently leads to par- 
ticipants making lasting friendships both 
in the United Kingdom and worldwide. In 
this way it has proved to be a great asset 
to those who are housebound, or who 
find mobility a problem, because of the 
opportunity it provides to make friends. 

‘Many other amateurs are able to offer 
their services to the first aid organisations 
and even the police at public events 
during disaster relief operations at home 
and abroad. For most amateurs, how- 
ever, it is just the sheer excitement of 
that chance contact with an individual 
hundreds or even thousands of miles 
away that is so absorbing.” 

There's even more to it than that, of 
course, and the publication goes on to 
give the bare bones of it all in terms of 
the rules and regulations. In the mean- 
time, keep reading this column as | put 
the meat on the bones, illustrating what 
amateur radio is in practical terms and 
what it means to the individuals involved 
in it. There is no short answer to that 
original question! 

The booklet is available free of charge 
from Radio Amateur Licensing Unit, Post 
Office Counters Ltd, Chetwynd House, 
Chesterfield S49 1 PF. 
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FURTHER READING 

For those interested in taking the radio 
amateurs’ examination, the DTI recom- 
mends a short ‘‘further reading” list. This 
includes “How to Improve Television 
and Radio Reception”. available from 
Post Offices; “7he Radio Amateurs’ Ex- 
amination Manual’ (RSGB); “A Guide 
to Amateur Radio” (RSGB); “Amateur 
Radio Operating Manual’ (RSGB); anda 
number of DTI Information sheets which 
expand on some of the information con- 
tained in the booklet. 

These are: No. 1, Radio Amateur 
Licensing; No. 2, Amateur Service Al- 
location in the 50MHz (6 metre) and 
7OMHz (4 metre) Band; No. 3, Morse; 
No. 4, Amateur Radio Call Signs; No. 5, 
Amateur Radio Clubs and Societies; No. 
6, Radio Amateurs’ Examination; No. 
7, New Amateur Radio Licence; No. 
8, Radio Investigation Service District 
Offices; No. 9, CEPT Amateurs (UK 
Licensees); and No. 10, CEPT Amateurs 
(Visiting Licensees). These sheets can be 
obtained, free of charge, from Radiocom- 
munications Agency, Information and 
Library Service, Waterloo Bridge House, 
Waterloo Road, London SE1 8UA. 


USING THE BUREAU 

The most used service of the Radio 
Society of Great Britain is its OSL Bureau, 
whereby members send and receive OSL 
cards worldwide at minimal cost, and 
non-members can receive cards from 
members on the same basis. The Society 
recently re-organised the bureau, which 
is now sited at RSGB headquarters. 

Cards for distribution are sent by 
individual amateurs, in quantity, to Pot- 
ters Bar. Here they are sorted and 
despatched in bulk to overseas bureaux, 
usually operated by member-societies of 
the International Amateur Radio Union, 
or to UK sub-bureaux organised by 
call-sign series. 

Members and licensed non-members 
can send stamped addressed envelopes 
to the appropriate sub-bureau and these 
are returned filled with cards when 
the weight of cards “waiting’’ reaches 
the maximum covered by the pre-paid 
postage. Cards for amateurs who have 
not lodged envelopes are kept for three 
months and then destroyed. The full 
facilities of the bureau are available to 
both transmitting and receiving members 
of the society, although reception reports 
relating to short-wave broadcasting sta- 
tions cannot be accepted. 

Although the bureau represents the 
cheapest way of exchanging OSL cards, 
it is not the fastest. By the time a card gets 
through the different stages of its jour- 
ney, and its reply returns by the same 
route, some six to nine months can 
elapse. Some amateurs take a long time 
to send out cards and | sometimes receive 
QSLs for contacts | had four or five years 
ago! 







The moral of all this is that those who 


desperately want a particular card 
should consider sending their own 
direct to the other station, enclosing 
an 5S.a.e., Or two international reply 
coupons, to cover the cost of return 
postage. This won't guarantee a reply 
but it improves the chance of getting 
one quite considerably. 


CALL-SIGN CONFUSION 

For years, the UK call-sign system has 
been fairly easy to follow. The letter G 
signifies a British station and a second 
letter indicates a region other than Eng- 
land, thus GW — Wales; GM - Scot- 
land; G/ -— Northern Ireland; GU - 
Guernsey; G/ — Jersey; and GD - Isle 
of Man. 

A special series of call-signs using the 
prefix GB has been allocated to ‘‘spe- 
cial event’ demonstration stations, which 
have been permitted to put unlicensed 
Operators (eg, members of the public) 
“on-the-air’’, under supervision, to send 
simple greetings to other stations in the 
UK, the USA, Canada, the Falklands, and 
Pitcairn Island. 

New regulations now permit licensed 
club stations to use the greetings mes- 
sage facility without the need for a 
special GB call-sign, but they have to 
modify their existing call to indicate 
when they are using the facility. A club 
station normally located in England, with 
a G prefix, would therefore become GX 
Wales (normally GW) GC. Scotland 
(GM) GS; Northern Ireland (Gl) GM 
Guernsey (GU) GP; Jersey (GJ) GH and 
Isle of Man (GD) G7; reverting to its 
regular call-sign when returning to 
normal amateur operation. 

Even more confusing are the DTI’s 
proposals for a new series of calls when 
either the remaining class B (G7s to be 
followed by G5s) or class A (GO) series 
run out. It is then proposed to abandon 
all further G-allocations and start a new 
series of calls beginning with the letter 
M. 


A second letter will indicate the class 
of licence. Possibly MA-MJ prefixes will 
denote class A, and MK-MZ class B, al- 
though MB could be reserved for special 
event stations and MC for clubs. A num- 
ber would indicate the region where the 
station is located; England - 2; Scotland 
— 3; Wales — 4; Northern Ireland — 5: 
Isle of Man - 6; Jersey - 7; Guernsey 
— 8. For example, MA2AAA would be a 


Class A station in England, but if it moved 


to Wales it would become MA4AAA. 

To add to the confusion, call-signs for 
the new Novice licences will probably 
Start with the figure 2, with the series 
running from 2A1AAA to 2Z9ZZZ. The 
second symbol (letter) would again in- 
dicate the licence class (Novice A or 
Novice B), and the third symbol would 
again be a number, indicating the region 
where the station is located. 
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DESIGN YOUR 
OWN CIRCUITS 


Getting started 

















MIKE TOOLEY BA = 


This ten part series which is designed 
for the beginner and experienced 
reader alike, airs to dispell some of 
the mystique associated with the 
design of electronic circuits. lt shows 
how even the relative newcomer to 
electronics can, with the right 
approach, design and realise guite 


cormplex Circuits. 








In this first part we introduce the 
series, describe the too/s and test 
eguipment you will require to Follow 
the series, outline some basic 
concepts and get to grips with 
practicalaspects of the design of 
electronic power supplies. Our 
companion project deals with the 
construction ofa Versatile Bench 


Power Supply. 


Introduction 

Welcome to Design Your Own Circuits, 
a new and exciting series which has 
been designed especially for Everyday 
Electronics readers. The series deals with a 
topic which we feel almost every reader will 
wish to get to grips with and differs in a 
number of important respects from any of 
the previous “educational” features in this 
magazine. The series will lead you gently 
through all of the stages in designing a wide 
range of electronic circuits ‘‘from scratch”. 
There is no ‘magic’ in this; just logical 
thinking coupled with a basic understand- 
ing of electronic circuits and components! 

In order to provide readers with an op- 
portunity to develop their skills further, 
each part will incorporate a design problem 
together with a complete practical project. 


The problems have been included so that 


readers can test their knowledge and un- 
derstanding as they progress through the 
series and, although ‘“‘model answers” will 
be provided they should not be regarded as 
the ultimate solution. Readers should not 
therefore be discouraged if they find that 
their own answers differ markedly from 
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those presented. In addition to the design 
problems, the text for each part will be 
interspersed with questions so that readers 
can rather more frequently check their un- 
derstanding. 

Practical projects have been included 
so that readers can follow the complete 
process of design, assembly, construction, 
testing and evaluation. Each project will be 
accompanied by a number of suggested 
modifications and improvements so that 
each one can be “‘customised” to suit the 
needs of individual readers. The practical 
projects have been designed to stand on 
their own as complete items of equipment 
in their own right and thus should appeal 
to those readers who may not necessarily 
be following the series. 

Our overall aim in this series has been 
that of attempting to foster an intuitive 
approach to design. Such an approach 
does not rely on the mastery of complex 
mathematical formulae rather it is based 
upon an understanding of the behaviour of 
common electronic components and the 
application of a few basic principles. To 
this end, the approach will be somewhat 
unorthodox in that theory will only be 


PART 7 


introduced where it is directly relevant to a 
particular topic. By this means, we shall be 
able to get to grips with some fairly 
complex circuits at an early stage. 


Readers 
At this stage, you may perhaps be for- 

given for wondering just what it is that we 

have assumed about you! Essentially, you 
should be able to: 

1. Identify common electronic components 
and recognise their symbols. 

2. Understand commonly used component 
markings and colour codes. 

3. Use a multi-range meter to make volt- 
age, current,. and resistance measure- 
ments. 

4. Know the basic electrical units and the 
symbols used to represent them. 

5. Make use of multiples and sub- 
multiples and recognise the prefixes used 
to denote them. 

6. Understand basic electrical concepts 
such as e.m.f., potential difference, and 
current flow. 

7. Read and understand simple circuit 
diagrams (if you can cope with the 
majority of circuits published in E.E. 
then you will have little difficulty with 
any of those which will appear within 
this series). a 

8. Use a soldering iron and a range of 
small electronic tools. 

if you are doubtful about topics | to 7, 
then it would be well worth investing in a 
copy of the Everyday Electronics Data 
Book (available at £8.95 from the Everyday 
Electronics Direct Book Service). This book 
contains all of the preliminary information 
that is required to follow the series and also 
contains numerous examples, hints and 
tips for the budding electronic circuit desig- 
ner. 


Tools and test 
equipment 
In order to follow the series (and to build 
the modules and projects which we des- 
cribe) you will need very little in the way of 
tools and test equipment. Most of the items 
will already be available but if this is not 
the case most of E.E.’s regular advertisers 
should be able to help. The following list 
should give readers some idea of what is 
required: 
* a soldering iron (15W to 20W) with a 
supply of multicore solder — 
* a multi-range meter (preferably digital) 
with test leads 
* a set of small electronic tools including 
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Fig. 1.1. Basic steps in the design 
process 


side cutters, pliers and screwdrivers, a 
small drill (either a hand-drill or mini- 
electric drill), a set of drill bits (Imm to 
10mm), and a trimming knife 
* a desoldering pump 
The following additional items will be 
found useful in conjunction with our com- 
panion projects: 
* asmall hacksaw 
* aset of small hand files 
* a tension file 
* a steel rule, scribe and centre-punch 


Series surnmary 

Each part of the series deals with a dif- 
ferent topic area. In Part One, we start with 
a general introduction to the principles of 
circuit design before moving on to deal 
with the design of power supplies for use 
in a variety of electronic equipment. Our 
design problem features a simple oscillo- 
scope voltage calibrator whilst our accom- 
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panying practical project involves the con- 
struction of a versatile bench power supply. 

Parts Two and Three deal with amplifiers 
(transistor and operational amplifiers are 
introduced in Part Two whilst Part Three is 
largely devoted to consumer integrated 
circuits and power amplifiers). A number 
of important concepts are developed in 
these two parts including gain, phase- 
shift, feedback, noise and _ distortion. 
The design problems and projects in- 
clude a microphone pre-amplifier, a guitar 
amplifier, an intercom system, and a bench 
amplifier/signal tracer. 

Oscillator design is covered in Part Four. 
We shall be dealing with sinusoidal (both 
a.f. and r.f.) and square wave oscillator 
circuits and our project features a signal 


generator with sine, square and triangular 


wave outputs. 

Part Five introduces the world of digital 
electronics and describes the use of logic 
gates, monostable and bistable circuits, 
counters and shift registers. Our design 
problem is based on an intruder alarm. 

Integrated circuit timers are featured in 
Part Six and the complementary project 
features a versatile pulse generator. Radio 
is introduced in Part Seven whilst Part 
Eight deals with power control. Projects 
include an r.f. signal generator (with in- 
ternal and external modulation) and a 
disco lights controller. 

Part Nine is devoted to optoelectronics 
and features the use of photo-emitters and 
photo-detectors. Our design problem is 
based on an automatic porch light whilst 
the accompanying project shows readers 
how to design and construct an optical 
communications link. Finally, Part Ten 
(entitled What Next?) aims to round-off the 
series with feedback from readers as well as 
providing some “food for thought’ for 
further work. 


The design process 

The process of design, whether it be in 
electronics or in any other field, is, of neces- 
sity a logical undertaking in which there is 
nonetheless plenty of scope for flair and 
imagination. As with many other pursuits, 
the sequence of events is crucial. Fig. 1.1 
shows the basic steps within the design 
process. The first stage (and arguably the 
most important) is that of identifying a 
need. Without this, the rest of the process is 
meaningless. Indeed, if a need cannot be 
identified at an early stage, there is little 
point in progressing further. 


The need for an electronic circuit may 


arise from. a variety of sources; from a 


purely personal requirement to widespread - 


commercial demand. Examples. in the 
former category could include a require- 
ment to produce a baby alarm consequent 
on the arrival of a brand new member of 
the family. Here, the designer is likely to be 
the ‘‘end-user”’. 

In the commercial category, however, the 
end-user is not the designer and ap- 
propriate market research will be an 
essential pre-requisite when carrying out an 
analysis of needs. In addition, many 
commercial products are ‘test marketed” 
before large-scale production starts. This 
test marketing is instrumental in not only 
determining the size of the potential market 
but also yielding some very useful informa- 
tion about the end-user. 

A commercial decision concerning the 
viability of a product will not usually be 
taken until both market research and test 
marketing has taken place. Financial back- 
ing may be dependent upon both of these 


elements as well as the viability of the over- 
all “business plan” produced by an or- 
ganisation. 


Modular approach 

A modular approach to circuit design 
offers a number of advantages, not the least 
of which is that it readily permit the as- 
sembly of quite complex equipment from 
a number of more easily assembled and 
tested sub-circuits. A further significant ad- 
vantage (and one which is often forgotten 
at the early stages) is that a modular ap- 
proach redily permits the replacement and 
upgrading of parts of the equipment as 
needs dictate. 

A module may comprise as few as half a 
dozen active devices or perhaps as many 
as fifty or more. Each module should 
have a defined function and will probably 
be associated with one (or more) blocks 
within the functional block schematic of 
the equipment. The interface from one 
module to other modules within the equip- 
ment should be clearly defined in terms of 
the signals and voltage levels present. As 
far as possible, these should be standard- 
ised so that modules can be made fully 
interchangeable. 

Throughout this series we have at- 


‘tempted to standardise on the range of 


connectors, signals and supply voltages so 
that, not only are the individual circuit 
modules compatible with one another but 
also those which provide similar functions 
are interchangeable. 

A number of the circuits described in our 
series will be presented as “modules”. A 
printed circuit layout (together with a com- 
ponent layout diagram and detailed com- 
ponent list) will be provided for each and, 
whilst each is a complete working circuit in 
its own right, modules may be intercon- 
nected to realise a number of more com- 
plex functional circuits. Our modules can 
thus be thought of as constituting the basic 
“building blocks” of a large number of 
practical electronic circuits. 

Hence, for example, it would be possible 
to put together a complete audio amplifier 
system using standard modules taken from 
several parts of the series. The power 
supply module (a dual regulated supply 
providing +15V rails at 1A) could be 
taken from Part One, a pre-amplifier/tone 
control module taken from Part Two, and 
a 10W high-quality output stage taken 
from Part Three. 

A cumulative index of modules (together 
with brief specifications) will accompany 
each part of the series. This index will 
provide readers with a means of matching 
their requirements with circuits which have 
previously appeared in the series and which 
are thus available “off the shelf”. 


Specifications 

At the outset, it is vital to form an initial 
specification for a circuit. This is an es- 
sential pre-requisite in any design project. 
Indeed, to start without any fixed idea of 
what is actually required is foolhardy to 
say the least! | | 

The initial specification should be 
regarded as a target. In practice, it may not 
be . possible...to realise this — initial 
specification for a whole host of reasons 
hence the initial specification should not be 
so fanciful that it is impossible to achieve. 

Getting the initial specification right is an 
art in itself; if the specification is made too 
exacting it may be impossible to achieve, if 
made too undemanding there may be little 
incentive to improve on known technology. 
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Where a requirement is particularly 
novel, a little “brainstorming” can be 
useful when forming a specification. Try to 
think laterally and avoid falling into the 
trap of merely .adapting an_ existing 
solution: a balance between lateral and 
traditional thinking is essential. Indeed, to 
go too far along either road at the expense 


of the other can be detrimental to the . 


development of one’s skills as a designer. 


Lateral thinking 

At this point, it is probably worth spend- 
ing a little time to explain just what 
we mean by the term “lateral thinking”. 
Lateral thinking involves dismissing (at 
least initially) traditional methods of solv- 
ing a problem. As far as possible, one 
should abandon the “tried and tested” 
approach and think ‘‘around™ the problem 
in a radical manner. | 

As an example, consider a requirement 
for a highly accurate | MHz reference clock 
signal for use in an item of test equipment. 
Using the traditional approach, we might 
consider using the output of a highly stable 
crystal oscillator. In order to achieve the 
requisite stability, we would probably have 
to place the crystal and associated os- 
cillator circuitry in a carefully tempera- 
ture controlled environment (a “crystal 
oven’). Furthermore, the quartz crystal 
itself would have to be a very high quality 
and accurate component. Using this ap- 
proach, we could hope to produce an 
arrangement which offers a frequency ac- 
curacy of around + 20 parts-per-million. 

Lateral thinking may, however, result in 
a totally different (and cost-effective) ap- 
proach to this problem. Rather than adopt 
a circuit which is based on a locally 
generated signal, the “lateral thinker” may 
decide to make use of a broadcast standard 
frequency signal. This signal would be used 
as a “reference” to which a locally gener- 
ated signal can be “locked”. The “off- 
air’ signal is simply received, amplified 
and squared before it is applied as the 
reference signal within a phase-locked loop 
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(PLL). As a bonus, the frequency ac- 
curacy of such an arrangement is several 
orders of magnitude greater than that 
which can be obtained by the conventional 
‘ovened-crystal” approach and the long- 
term stability is also greatly improved. 

The traditional approach to the problem 
is illustrted in Fig. 1.2a whilst Fig. 1.2b 
shows the arrangement which results from 
lateral thinking. The arrangement of Fig. 
1.2b is more complex than that in Fig. 
1.2a however very considerable savings 
are achieved since individual component 
tolerances can be very much less stringent 
and there would be no need for a closely 
temperature controlled environment. 

A representative breakdown in cost for 
the two approaches is as follows: 


Traditional: 

Crystal (close tolerance) 
Oscillator circuitry 
Buffer/amplifier 

Voltage regulator circuit - 
Temperature controller 
Thermally sealed enclosure 
PCB etc 


£8.00 
£3.00 
£3.00 
£2.00 
£8.00 
£5.00 
£5.00 
Approx. total component cost: £34.00 
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Lateral approach: 

Ferrite antenna £2.00 
RF filter £10.00 
RF amplifier/squarer £2.00 
Divider stage £2.00 
PLL oscillator £3.00 
PCB etc £5.00 
Approx. total component cost: £24.00 





This example has been designed to 
highlight the differences in approach 
and, whereas it shows clearly the cost- 
effectiveness and advantages of the solu- 
tion achieved by lateral thinking, there are 
some disadvantages (notably the fact that 
an “off-air” signal may not always be 
available!). This again highlights the 
importance of starting out with a meaning- 
ful specification; we should have specified 
that the equipment will operate in any 
normal environment (including a_ base- 
ment) — clearly this may not always be the 
case! 

In practice, we may wish to adopt a 
compromise approach which benefits from 
the advantages of both techniques. In such 
an event, we could capitalise on the very. 
significant improvement in accuracy and 
long-term stability offered by an “off-air” 
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Fig. 1.3 A combined solution 
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Fig. 1.2a Traditional approach to providing the highly stable 1MHz signal 


Fig. 1.2b “Lateral thinking” approach based on a PLL and off-air standard 
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reference (typically 1 part in 10!° for a 
Droitwich locked standard) whilst being 
able to revert to the inherent reliability of a 
locally generated signal whenever the off- 
air standard is unavailable. 

The final solution might run along the 
lines shown in Fig. 1.3. By combining the 
‘tried and tested” approach with the in- 
novative approach we have produced a 
solution which offers very significant ad- 
vantages over either method used alone: 


Data 


Most electronics enthusiasts are avid col- 
lectors of data. Anyone involved within 
the design of electronic circuits will find 
that access to a bank of data is essen- 
tial in order to make effective use of the 
huge variety of electronic components cur- 
rently available. Magazine articles and ap- 
plication notes (published by component 
manufacturers) are an excellent source of 
ideas and are likely to contain numerous 
tested circuits. Would-be designers should 
not feel guilty about “borrowing” ideas 
from other people as one can learn a lot 
from others’ ideas and there is absolutely 
no point in “re-inventing the wheel”! 

Sources of data available to the 
electronics enthusiast include manufac- 
turers’ data sheets and data books, 
suppliers’ catalogues, magazine articles, 
application notes, textbooks and technical 
reports. At the outset it is worth organising 
a data library into related topics using a 
filing cabinet or just simply a collection of 
cardboard boxes fitted with dividers. 
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Textbooks and data books can be stored in 
a conventional bookshelf along with 
- magazines (preferably in binders) and the 
larger catalogues. 

Sources of data which can be particularly 
recommended include: 

The Maplin Buyer’s Guide to Electronic 
Components. This excellent publication is 
more than just a catalogue since it contains 
a vast amount of information on just about 
every common type of electronic com- 
ponent. Several thousand semiconductors 
are listed and the section of the catalogue 
devoted to integrated circuits contains pin- 
connecting information and numerous ap- 
plication circuits. | 

Everyday Electronics. This monthly 
magazine never fails to provide a wide 
variety of electronic projects and educa- 
tional features which are suited both to the 


beginner and the more experienced 
enthusiast. 
The Modern Amateur Electronics 


Manual. This enormous reference work 
aims to provide a practical reference to 
modern electronic technology. It is a 
loose-leaf publication (in several volumes) 
with regular updating supplements which 
are published approximately bi-monthly. 


Data sheets 

All manufacturers provide data sheets 
(often free) and data books (usually avail- 
able at moderate cost) which cover their 
products. These can be invaluable to the 
designer since they provide a great deal of 
useful information and, in particular, give 
some indication of the maximum and min- 
imum operational parameters for a par- 
ticular device. The designer is thus made 
aware of the limits within which he must 
work when designing a circuit based on the 
device in question. 

Many data sheets (and data books) 
contain typical application circuits. Some 
manufacturers also provide detailed ap- 
plication notes which are written by their 
own applications design staff. These can 
make very useful reading since they give a 
considerable insight into the thought 
process of other designers and can some- 
times point the way to some really novel 
applications. 

As an example of using data sheets (and 
since this first part of our series is devoted 
to power supplies) it is worth taking a look 
at the first four pages of the National Semi- 
conductor data sheet for the LM723 volt- 
age regulator shown in Fig. 1.4. 

The format of this data sheet is typi- 
cal of that used by nearly every semi- 
conductor manufacturer and comprises a 
general description of the device, internal 
schematic (circuit diagram) and pin con- 
nections for the device, absolute maximum 
ratings, electrical characteristics, derating 
curves, typical performance characteristics, 
and typical applications circuits. 

Readers should spend a little time read- 
ing through the data sheet but should not 
be too worried if very little of it makes 
sense initially! Much of the data will be of 
relatively little significance in most applica- 
tions and it is certainly not essential to 
understand everything on the data sheet to 
put the LM723 to good use. 

Question 1: Use the National Semicon- 
ductor data sheets for the LM723 to deter- 
mine the following: 

(a) maximum continuous input voltage 

(b) maximum operating temperature for 

an LM723C | | 

(c) positive input connection for the 

dual-in-line version 
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(d) minimum input voltage 
(ce) minimum output voltage 
(f) typical load regulation 


(g) typical short-circuit current (at 
25°C) 

(h) typical short-circuit current (at 
125°C) 


(i) maximum power dissipation at 50°C 
for an LM723C in a TOS package 


Power Supplies 

Having now set the scene (and hopefully 
whetted readers’ appetites for what is to 
come!) we now get to grips with the first 
topic within our practical circuit design 
series; Power Supplies. Since every circuit 
that is not operated directly from a battery 
will require a power supply, this seems a 
very logical place to start! 

The power supply is the hidden hero of 
every electronic circuit; we happily assume 
that it is there and doing its job. Rarely 
do we give it the attention that it really 
deserves. | 

In general a power supply should: 

(a) provide the rated voltage of the cir- 
cuit which it is to supply (within ac- 

_ ceptable tolerance limits) 

(b) provide current up to the rated max- 
imum for the circuit which it is to 
supply (without the supply voltage 
falling outside the specified working 
range) 

(c) maintain the rated output voltage 
(and current capability) over a range 
of conditions (e.g. ambient tempera- 
ture, a.c. mains voltage variations, 
load circuit demand, etc) 

(d) cope with short-circuit component 
failures which may arise within the 
circuit which it is to supply (and 
which may otherwise damage the 
power supply) 

(e) have adjustable voltage and current 
limit (as required) 

A typical power supply specification may 
run along the following lines: 


Output voltage: 12V +5% 
Maximum output/ 

load current: 1A 
Hum and noise: less than 10mV 
Regulation: better than 2% 


less than 0.1 ohm 
220 to 240V a.c. 
50Hz 

Most of this should be reasonably self- 
explanatory. First we need to achieve an 
output voltage which is nominally 12V (but 
an output in the range 11.4V to 12.6V 
would be acceptable). The output voltage 
needs to be maintained within this range 
for load currents of up to 1A (note that the 
Output voltage can be expected to fall as 
the load current increases). 

There is residual hum (i.e. an a.c. signal 
component at mains or twice mains fre- 
quency) and noise (a random unwanted 
a.c. component) present on the output of 
every power supply. In practice this can be 
reduced to negligible proportions by regula- 
tion, smoothing and decoupling. We simply 
have to ensure that, in this case, the total 
amount of hum and noise superimposed on 
the d.c. output does not exceed 10mV r.m.s. 

Regulation is a measure of how good the 
power supply is at maintaining its output 
voltage in the light of input voltage or 
load current variations. A regulation of 
2% means simply that the output voltage 
should be maintained within 2% over the 
given range of a.c. input voltages (220V 
to 240V) and load current (zero to 1A). 
In practice (and since we may suffer from 
variations in line voltage and load current 


Output impedance: 
Input voltage: 


at the same time) we may wish to quote two 
figures for regulation; one for line and one 
for load. 

Question 2: What is the maximum per- 
missible change in output voltage from the 
power supply if the mains voltage falls 
from 240V to 220V? (Hint: we would 
expect the output to change by no more 
than 2%) 


Transformers 

Arguably the most important (but often 
most neglected) component in any power 
supply is the transformer. This component 
is used to provide both isolation from the 
a.c. mains supply (ensuring that the equi- 
pment which is being powered is not con- 
nected directly to either of the supply lines, 


’ line and neutral) and a means of stepping 


down (or stepping up) the mains supply 
voltage to a value which is within the range 
acceptable to the rectifying and stabilising 
stages which follow. 

Transformers must be adequately rated 
for the service which they are required to 
perform. Not only does this means the 
selection of the correct primary and secon- 
dary voltages but also consideration of the 
current which is drawn from the secondary. 


Transformer manufacturers often quote a 


“VA” rating for their components. This is 
simply the total secondary load, which 
can be determined by adding together the 
products of voltage, V, and current, A, in 
each secondary winding present. | 

If this is beginning to sound a little com- 
plex, consider the case of a mains trans- 
former with two identical secondary wind- 
ings each rated at 6V 0.5A. Its nominal VA 
rating would then be 6VA. 

Question 3: A transformer has two secon- 
dary windings each rated at 12V 2.5A. 
Determine its VA rating. 

Fortunately, most transformer manufac- 
turers provide components which, within a 
particular VA rating, have identical size but 
different values of secondary voltage and 
current. Hence, a popular 6VA rated trans- 
former for printed circuit board mounting 
is available with the following secondary 
windings: 

2x 6V at 0.5A 

2 x 9V at 0.33A 
2x 12V at 0.25A 
2x 15V at 0.2A 

. 2 x 20V at 0.15A 

The range of secondary voltages and the 
provision of two separate secondary wind- 
ings provides the designer with con- 
siderable scope. In addition, since the 
primary will generally also have two 
separate windings (each rated at 120V), 
this will provide even greater flexibility. 

Fig. 1.5 shows the range of possibilities 
for the 6VA transformer with two 6V 0.5A 
secondary windings, which we met earlier 
are shown in Fig. 1.5. In Fig. 1.5a, the 
primary windings are connected in series to 
operate on a 240V a.c. supply whilst the 
two secondary windings (also connected in 
series) are wired to produce an a.c. out- 
put of 12V at 0.5A. The transformer in 
Fig. 1.5b is again connected for 240V a.c. 
operation however the parallel connected 
secondaries produce an output of 6V at 1A 
(i.e. double the current rating of a single 
secondary winding). 

In Fig. 1.5¢ the primary windings have 
been parallel connected for 120V (rather 
than 240V) operation. The two secondary 
windings have been series connected to 
provide an output of 12V at 0.5A. Finally, 
the transformer in Fig. 1.5d has both 
primary and secondary windings connected 
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240V A.C. 
MAINS INPUT 


12V 0:5A 
A.C.OUTPUT 


240V AC. 6V 1A 
MAINS INPUT A.C. OUTPUT 


120V A.C 


.C. 12V 0-5A 
MAINS INPUT 


A.C.OUTPUT 


6V 1A 
A.C.OUTPUT 


120V A.C. 
MAINS INPUT 





Fig. 1.5 Range of possibilities for con-- 
necting a 6VA transformer with two 6V 
0.5A secondary windings 


Fig. 1.7 Various rectifier arrangements 


FULL WAVE BRIDGE- 
(a) CAPACITIVE INPUT FILTER 























Vd.c.20°45xVa.c. 
td.c.21:54xla.c. 
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(b) CHOKE INPUT FILTER 


(ft) HALF WAVE- RESISTIVE LOAD 
Vd.c. 





























































A.C. 
OUTPUT 


0 


Fig. 1.6a Correct connections for 
series operation 


Fig. 1.6b Correct connections for 
parallel operation 


Fig. 1.6c Incorrect connections 
for series operation 


Fig. 1.6d Incorrect connections 
for parallel operation 


FULL WAVE BRIDGE - 





Vd.c.2=0°90x Va.c. 
1d.c.20-94x lac. 


id.c. 


Vd.c.=0-45xVa.c. 
td.c.20;64x lac. 


FULL WAVE- 
{c) RESISTIVE LOAD 
Vd.c. 


Vd.c.= 0°45x Va.c. 
Id.c.= 1°27xla.c. 


HALF WAVE - 
(h) CAPACITIVE — FILTER 
ec. 


Vd.c.21°41xVa.c. 
Id.c. = 0°28x la.c. 


in parallel providing a unit which will | 
provide 6V at 1A from an a.c. mains input 
of 120V. 

In either case, it is important to ensure 
that the transformer windings are con- 
nected in the correct phase. This simply 
means that, in the case of a series connec- 
tion the ‘finish’ of one winding must be 
connected to the ‘‘start’’ of the other whilst, 
in the case of the parallel connection, the 
two ‘starts’ must be connected together 
and the two “ends” connected together. 
Fig. 1.6a and 1.6b show the correct con- 


‘nections for series and parallel operation 


(respectively) whilst Fig. 1.6c and 1.6d 
show incorrect connections. : 


Non-resistive loads 

Thus far, we have assumed that the 
transformer has been operating with a 
purely resistive load. Unfortunately, most 
rectifier arrangements impose a load on a 
transformer which is not equivalent to a 
pure resistance. Often the load will be 
capacitive although in some cases it may 
also be inductive. These reactive loads can 
result in the need to derate a transformer’s 
a.c. current rating in order to prevent 
overloading. Recommended derating fac- 
tors for various types of rectifier circuit 
have been included in Fig. 1.7. 


Fleguilation 

An important (though often misun- 
derstood) characteristic of a transformer is 
its ability to maintain the rated output 
voltage at full-load. This regulation is 
usually quoted as a percentage and is 
determined from the following formula: 
Regulation Yor “iL x 100% 

Where Vo, and Vg L are the off-load 
and full-load output voltages respectively. 

Typical transformers have regulation 
which varies from 5% (usually for larger 
transformers) to around 20% (for smaller 
components). The implication of this is 
quite important and is one reason why a 
voltage regulator is often required after the 
rectifier stage. Consider the following 
example for two different transformers, 
each providing a single secondary winding 
rated at 12V 1A: 
Component A (regulation 20%) 
Since the component provides an off-load 
output of nominally 12V (i.e. VoL=12V), 
its full-load output (VfL) will have dropped 
by 20%, thus: 
Ve_ = 12V—(12V x 0.2) = 12V-2.4V =9.4V 
Clearly, this would be quite unacceptable 
in a number of applications! 


FULL WAVE - 
(d) CAPACITIVE INPUT FILTER 
Vd.c. 









Vd.c.2 0:71xVa.c. 
Id.c.2 1°Ox la.c. 







(h) FULL WAVE BRIDGE 
-RESISTIVE LOAD 


td.c. 
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Component B (regulation 5%) 

Since the component provides an off-load 
output of nominally 12V (i.e. Vo, = 12V), 
its full-load output (Vp,) will have dropped 
by 5%, thus: 
Ve_=12V—(12V x 0.05) = 12V—-0.6V=11.4V 
Unfortunately, the old maxim “you gets 
what you pays for” applies here since the 
cost of a transformer is very much related 
to the quality of the component and conse- 
quently is also related to the regulation 
which can be achieved. In practice, this 
means simply that, when purchasing a 
transformer, there is a trade-off between 
cost and performance! 


Rectifiers 

Rectifiers are another breed of com- 
‘ponent which, like transformers, are 
largely taken for granted. Here again, the 


choice of the “right’’ component can be 


crucial to the operation of a power supply. 

Wire ended diodes are commonly avail- 
able with maximum forward current (Ify) 
ratings of up to around 6A and maxi- 
mum repetitive reverse voltage (Vrrm) 
ratings of up to 1,250V. Stud-mounting 
diodes (designed for bolting to a heatsink) 
are available with forward current ratings 
ranging typically from 16A to 75A. 

The following types of wire ended diode 
are commonly available: 


Type Encapsulation 
1N4000 series Min. plastic 
1N5400 series Plastic 
MR750 series Plastic 

P600 series Plastic 

BY 126 Plastic 

BY 127 Plastic 
BYX10 Plastic 


Most d.c. power supply circuits will 
make use of full-wave (bridge or bi-phase) 
rectification rather than half-wave. Hence 
the choice will involve either selecting two 
(or four) individual components or using 
an encapsulated bridge rectifier (compris- 
ing four individual bridge connected 
diodes). Fig. 1.7 shows a number of 
possible arrangements. Of these, the full- 


wave bridge with capacitive input is the | 


most common, followed by the full-wave 
bi-phase circuit with capacitive input. 

Rectifiers should be adequately rated in 
terms of both the maximum inverse voltage 
which they must withstand but also in 
terms of the maximum forward current 
which they must carry. In addition, com- 
ponents which are to be used in con- 
junction with capacitive input filters must 
generally be derated to around 80% of the 
quoted maximum forward current. As an 
example, a bridge rectifier rated at 1.6A 
used with a capacitive input filter should be 
derated to 1A maximum. 

The following types of bridge rectifier are 
commonly available: 


Type Encapsulation 
DF series 4-pind.i.l. 
Vm series 4-pin d.i.l. 
WO series Cylindrical 
BY 164 In-line 

SKB2 series In-line 

K BPC series Square 

K BU4 series In-line 
SKB25 series Epoxy-potted 
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Components which are expected to carry 
currents in excess of 2A, or so, will 
generally require fitting with a heatsink in 
order to reduce dissipation to an accept- 
ably low value. A heatsink of 5°C/W will 
generally suffice for current up to about 5A 
forward current whilst a component rated 
at 2.1°C/W (or less) will be required for 
operation at IOA, or so. As with most 
semiconductor devices, rectifiers should be 
linearly derated at high temperatures 
(typically beyond 50°C) to zero at around 
150°C. 


The maximum inverse voltage (PIV or 
Vrrm) should be at least twice the peak 
value of the input voltage (purely resistive 
loads) or 2.8 times the input voltage (for a 
capacitive input filter). In practice, and to 
allow a margin for safety, it is wise to 
employ a component which is rated at at 
least four times the quoted r.m.s. secondary 
voltage of the transformer. Hence, a rec- 
tifier for use in conjunction with a trans- 
former which has a 12V secondary should 
be rated at 48V, or more. In practice, a 50V 
or 200V component would be suitable. | 


Worst case 


conditions 

As shown in Fig. 1.7, the output volt- 
age developed across the capacitor of a 
capacitor input filter circuit will be approx- 


Mounting Irom (typ) Range of Varm 
p.c.b. 1A 50V to 1000V 
p.c.b. 3A 100V to 1000V 
p.c.b: 6A 200V to 800V 
p.c.b. 6A 50V to 600V 
p.c.b. ) 1.5A 650V 

p.c.b. 1.5A 1250V 

p.c.b. 0.35A 1600V 


imately 1.4 times the transformer secon- 
dary voltage. On- load, this voltage will fall 
due in part to the regulation offered by the 
transformer and in part due to the for- 
ward voltage drop of the diodes within 
the bridge rectifier. In order to ensure that 
operation is within specification, it is im- 
portant to be aware of the “worst case” 
condition” which occurs at full-load. 

It is worth dwelling on this point a little! 
Let us suppose that we are making use 
of a transformer with a secondary volt- 
age of 12V at IA which offers a regula- 
tion of 10%. At full-load, the a.c. voltage 
provided by the secondary will fall by 10% 
to 10.8V and the corresponding peak out- 
put voltage developed across the reservoir 
capacitor will be 1.4 times this value minus 
the forward voltage drop associated with 
two silicon diodes within the bridge rectifier 
(note that there are two diodes in the cur- 
rent path at any one time). Hence the worst 
case output voltage will be given by: 


Vo (worst case) = 1.4x 10.8V - 2x0.7V 
= 1S8.12V-1.4V = 13.7V — 


Mounting Irm (typ) Range of Verm 
p.c.b. 0.9A 200V to 800V 
p.c.b. 0.9A 200V to 800V 
p.c.b. 1A S50V to 800V 
p.c.b. 1.5A 60V 

p.c.b. 1.6A 200V to 800V 
p.c.b. 2A/6A 200V to 800V 
p.c.b. 4A 200V to 800V 
Heatsink 6A to 35A200V to 1200V 


Question 2: Determine the worst case 
voltage developed across the reservoir 
capacitor in a full-wave bridge rectifier 
circuit which operates with the following 
parameters: 

Transformer off-load secondary voltage 
(VoL) =9V 

Diode forward voltage drop (per diode) 
(VF) =0.7V 

Transformer regulation = 15% 


Typical values of no-load output voltage 
for the circuit of Fig. 1.7a are as follows: 


R.M.S. secondary voltage No-load d.c. out 


put voltage 
4.5V 6.3V 
6V 8.5V 
9V 12.7V 
12V 16.9V 
15V 21.2V 
I8V 25.4V 
20V 28.2V 
24V 33.9V 
Reservoir 
capacitors 


The value of reservoir capacitor used in 
the circuits shown in Fig. 1.7 will be 
governed by the load current and the 
amount of ripple that can be tolerated. In 
addition, maximum reservoir capacitance 
values are sometimes specified by rectifier 
manufacturers. As a “rule of thumb’’, the 
Capacitance value (expressed in p1) should 
be between 2,000 and 5,000 times the 
maximum load current (expressed in A). If 
a regulator is fitted (and provided that 
sufficient headroom voltage is available) 
the value of capacitance may be closer to 
the lower limit. Hence the following values 
are recommended: 


Nominal load current Reservoir capacitance 


125mA 220p to 470u 
250mA 470p to 1000p 
500mA 1000p to 2200, 
1A | 2200p to 4700p 
2A . 4700p to 10000p 
4A 10000p or greater 


It is important to ensure that the 
component selected is adequately rated in 
terms of maximum working voltage. To 
provide a margin of safety, the reservoir 
capacitor should be rated at about twice 
the r.m.s. secondary voltage of the trans- 
former. Hence, a component for use in a 
full-wave bridge rectifier circuit using a 
Capacitive input filter Fig. 1.7a in which the 
transformer is rated at 12V a.c. output 
should be rated at a minimum of 24V d.c. 
working (even though, in normal opera- 
tion, the off-load d.c. output voltage will 
only reach about 16V). In_ practice, 
reservoir capacitors are available in ranges 
of different working voltages (usually 16V, 
25V, 35V, SOV, 63V and 100V). 


Simple regulators 

Regulation of the output voltage of a 
power supply is important in nearly every 
application and, in some simple applica- 
tions, can be achieved by nothing more 
than a Zener diode, a transistor and a few 
additional components. 

Zener diodes are available in various 
families (according to their general charac- 
teristics, encapsulation and power ratings) — 
with reverse breakdown (Zener) voltages in 
the E12 and E24 series (ranging from 2.7V 
to around 68V). 
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including such useful features as foldback 
~ current limiting and thermal shut-down. 
The 78 (positive output) and 79 (nega- 


The following data applies to the most common families of Zener diode: 





Zener family Power rating Encapsulation Voltage range tive: Ohitput) regulators are available ina 
; ees range of voltages (e.g. 5V, 9V, 12V, 15V, 
BZX85 series BW Min. gis SIV to 2V I8V and 24V). Current ratings for differen 
BZX61 series 1.3W Min. glass 7.5V to 72V variants range from 100mA (L series) to 
BZXS55 series 500mW _ Min. glass 2.4V to 91V SA (H series). The most commonly avail” 
BZY93 series 20W Stud mounting 9.1V to 75V able range are designed to operate at load 
BZY97 series 1.5W Plastic 9.1V to 37V CURFEMULOER LOLS | ac, | 
1N5333 series 5W Plastic 3.3V to 24V. Basic posifive .und “negative ‘regulated 





Where accuracy of the Zener voltage is an 
important consideration, it is important to 
note that the temperature coefficient of the 
Zener voltage of a Zener diode tends to 
vary with the Zener voltage rating. The 
temperature coefficient for a 2.7V com- 
ponent will usually be of the order of 
—2mV/deg.C whilst a 6.8V component 
will exhibit a temperature coefficient of 
around +2mV/deg.C. The optimum volt- 
age (at which the temperature coefficient 
approaches zero) is around 4.7V. Hence 
this voltage may be preferred for certain 
applications (particularly where the Zener 
voltage is used as a “reference” voltage). 


Shunt regulators 

The simple shunt Zener voltage regulator 
shown in Fig. 1.8 is only suitable for ap- 
plications in which the load current is less 
than about 50mA. A regulation of about 
10% can be achieved with this type of 
circuit which will exhibit an impedance of 
typically 15 ohm, or less. 


R1 
+V 
REGULATED 


+V INPUT 
(UNREGULATED ) 


Fig. 1.8 Simple Zener diode shunt. 


regulator 


+V INPUT +V 
(UNREGULATED } REGULATED 


TR1 


“Amplified Zener” shunt 


Fig. 7.9 
regulator 


The performance of a Zener regulator 
can be considerably improved by adding a 
shunt connected transistor, as shown in 
Fig. 1.9. This ‘“‘amplified Zener” arrange- 
ment is suitable for applications in which 
the load current is very much greater than 
the maximum rated current of the Zener 
(found by dividing its maximum permis- 
sible power dissipation by its nominal 
Zener voltage). The compound arrange- 
ment of Zener and transistor behaves like a 
superior Zener diode having a much higher 
power rating. 
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The circuit shown in Fig. 1.9 has an out- 
put impedance of less than | ohm but note 
that, by virtue of the base-emitter voltage 
drop of the transistor, the output voltage 
will be approximately 0.8V greater than the 
nominal Zener voltage. 

Unfortunately, high current shunt 
regulators have several obvious disad- 
vantages not the least of which is 
associated with the power dissipation in the 
series dropping resistor. This must be 
adequately rated (a wirewound resistor will 
usually be required) and mounted so that 
convection cooling is possible. Another 
problem is that maximum dissipation in 
the shunt transistor occurs under no-load 
conditions. It, too, will probably require 
heatsinking! 

Despite this, shunt regulators do of- 
fer one advantage over their series con- 
nected counterparts; they are inherently 
safe since a collector-emitter short circuit 
failure within the transistor will make the 
output fall to zero. A similar fault condi- 
tion in a series regulated power supply will 
result in the full unregulated d.c. voltage 
being applied to the load. In some cases 
this can prove to be extremely embarrass- 
ing (not to mention expensive!) since it can 
result in wholesale destruction of any volt- 
age sensitive devices present in the load 
which may have their maximum ratings 
exceeded whenever the series transistor 
fails! 


Series regulators 

The basic arrangement of a series 
regulator is shown in Fig. 1.10. The 
transistor is effectively connected as an 
emitter follower and thus the output 
voltage will be approximately 0.8V_ less 
than the nominal Zener voltage. Dissipa- 
tion in the series element rises as the load 
current increases. Under worst-case condi- 
tions (i.e. under full-load and with the 
minimum expected value of the a.c. mains 
supply), the input voltage should be at least 
2V greater than the desired output. 

In order to minimise dissipation in the 
transistor (and thus minimise heatsink 
ratings) the d.c. input should not, however, 
be very much greater than this value. A 
recommended range for the input would be 
between 2V and 7V greater than the desired 
output voltage. Thus, for a nominal 12V 
output, the rectifier output should be 
within the range 14V (minimum) to 19V 
(maximum). 


Integrated circuit 
voltage regulators 


Integrated circuit voltage regulators are 
now so widely available in popular ranges 
of voltage and current output that discrete 
component regulator circuits are nowadays 
hardly ever necessary. In addition, in- 
tegrated circuit regulators offer a number 
of significant advantages over simple cir- 
cuits which employ discrete components 





power supplies are shown in Fig. 1.11. 
The two 100n capacitors (Cl and C2) 
are included to ensure unconditional high 
frequency stability and they should be 
mounted as close to the regulator terminals 
as possible. C3 is placed in parallel with the 
output simply to provide additional decou- 
pling. In practice, any value between 22 
and 100p should prove adequate. 

When using 78 series regulators, it is 
important to note that the worst-case un- 
regulated d.c. input voltage should nor- 
mally be at least 3V greater than the 
nominal regulated output voltage. The 
penalty for not observing this precaution 
will be poor regulation and an unaccep- 
table level of residual mains hum present at 
the output. Furthermore, the worst-case 
unregulated d.c. input voltage should not 
be allowed to exceed the nominal regulated 
output voltage by more than about I5V 
otherwise regulator dissipation will be ex- 
cessive. Failure to avoid this precaution 
can result in premature thermal shut-down. 
Typical characteristics of 100mA, IA and 
2A plastic fixed voltage regulators are 
shown opposite: 


+V INPUT 
(UNREGULATED) 


O+V REGULATED 





Fig. 1.10 Basic series regulator 


: ICi 
78- SERIES 
REGULATOR 


+V 


e 
(REGULATED) REGULATED 


-V INPUT 


Fig. 1.11 Integrated circuit regulator 
arrangements, (a) positive output, (b) 
negative output 


Dual output power 
supplies 


When dual regulated outputs are re- 
quired, a bridge rectifier can be used in 
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100mA series 


Type 3 Positive output  78L05 78L12 78L15 78124 COMPONEN re 5 


Negative output T9L05 79L12 79LIS5 79L24 





Input voltage range (V) 7-30 14.5-35 17.5-35 . 27535 Dual Output Power Supply Module 
Load regulation (%) 0.2 0.2 0.3 0.4 aOR 
Line regulation (%):. J l ei cee e 

Ripple rejection 7 (dB) 60 55 52 49 Capacitors on Si 
Output resistance (m2) 200 400 500 850 25Y (2 oft) ect. TALK 
Output noise voltage [10hZ TO 100KhZ] (uV) 40 70 90 200 C3 to C6 100n miniature Page 
Short-circuit current (mA) 75 35 25 20 dipped case 

polyester (4 off) 
C7. ca <¢ £ 100p axial elect. 25V (2 off) 

1A series 

Type Positive output = 7805 7812 7815 7824 | Semiconductors nate 

Negative output 7905 7912 7915 7924 REC1 200V min. 2.6A in-line type 

a epneeenpytepelsnioeepresnenstcenstapsrneserrtsnamsibesanirefsssnilieielant ona ietbfanratonsbaaceshaindlapecsdihadeeset he | e.g. KBU4D) 

Input voltage range (V) 7-25 14.5-30 17.5-30 27-38 IC1 ae. 2 or 7815 (see 
Load regulation (%) 0.2 0.4 0.5 0.6 

Line regulation (My 02 OQ. =" 03° 9-63 pr ne ee ee 
Ripple rejection lea? (dB) 71 61 60 56 

Output resistance (mQ) 30 75 95 l 

Output noise voltage [10Hz to 100kHz] (uV) 40 80 90 17 Miscellaneous 

Short-circuit current | (mA) 750 350 230 150 T1 20VA mains transformer 

with two secondary 
windings (see table) 

2A series Heatsink, 4°C/W (see text); p.c.b., 
a a a ee ae ma OR fy ae reer ener re earn available from the FE PCB Service, order 
Type | Positive output 78805 78S12  78S15 78824 code 712; Terminals, 0.042” terminal 
tga gfe nei at atten an lc pins (6 off) 

Input voltage range (V) 8-35 15-35 18-35 27-40 

Load regulation (mV) 100 160 180 250 

Line regulation (mV) 100 ~ 240 300 480 Approx cost £ 8 
Ripple rejection (dB) 60 53 52 48 ) guidance only 

Output resistance (m) 17 18 19 28 

Output noise voltage [10Hz to nee (uv) 40 75 90 170 


Short-circuit current (mA) 500 500 500 500 


The copper foil and p.c.b. component 
layouts for the dual output power supply 
module are shown in Fig. 1.14 


MAINS ineur. | lunResu LATED) Variable power 
| supplies 


Where a variable regulated output volt- 
age is required it is expedient to make use 
of a variable i.c. voltage regulator such 

Ov as the LM317 or LM338. These versatile 
ceeyto tt devices provide an adjustable output volt- 
age range of 1.2V to over 30V (depending 
upon the upper limit of the unregulated d.c. 
Perey en EB? input voltage) and incorporate the usual 
internal current limiting, thermal and safe 
operating area protection. 





Fig. 1.712 Dual output rectifier circuit 


Fig. 1.13 Circuit diagram of the dual 
output power supply module 4 
78-SERIES 
REGULATOR 


conjunction with a transformer having two 
identical secondaries, as shown in Fig. 
1.12. With this arrangement it is important 
to note that the maximum reverse repetitive IC2 
voltage rating (Vpyrm) for the diodes in this a Htgeh 
circuit should at least be equal to 2.8 times 
the r.m.s. voltage produced by each in- 
dividual secondary winding. 

The unregulated positive and negative 





outputs produced by the circuit of Fig. 1.12 Output cl IC2 Transformer Transformer 
can be regulated by means of two fixed sienndation power rating 
voltage regulators of opposite polarity. (each rated at (minimum) 
Fig. 1.13 shows the complete circuit of a , 2.2A minimum) 

dual output power supply module based on 

standard 78 and 79 series regulators. The “sy 7805 7905 2x 4.5V orl x9V 20VA 
necessary component changes for different +12V 7919 7912 2x6Vor1X12V. 27VA 
output voltages are given in the table below +169 7815 7915 >x9Vorlx18V. 40VA 

the circuit. 
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AC2 


OV 














AC 1 
The characteristics of the LM317/ 
LM338 family are listed below: supply module 
Type , 7 LM317L LM317M LM317T LM317K LM338K 
Maximum load current 100mA = =500mA_—si.SA 1.5A SA 
Output voltage range (V) 1.2-37 1 ,2-37 | .2-37 1.2-37 1,2-32 
Input voltage range (V) 4-40 4-4() 4-40) 4-40) 4-35 
Load regulation (%) 0.1 0.1 0.3 0.1 0.1 
Line regulation (%/V) 0.01 0.01 0.02 0.01 0.005 
Ripple rejection (dB) 65 65 65 65 60 
Output impedance (m) 10 10 10 10 3 
Adjustment pin current (uA) 50 50 50 50 45 
Thermal resistance [junction case] (deg.C/W) 160 12 4 2.3 | 
Maximum junction temperature (deg.C) 125 125 125 125 125 
Maximum dissipation (W) 0.625 a5 See 20 50 
Package ~TO92 T0202. T0220 TO3 TO3 
Representative circuits using variable 
ae aeaes voltage regulators are shown in Fig. 1.15 
(1-5 TO 13V, AT 1-5) and 1.16. The circuit of Fig. 1.15 uses an 
RECTIFIER] LM317K (which should be mounted on a 
heatsink rated at 2 deg.C/W, or better) and 
provides an output voltage which is fully 
variable from 1.5V to 13¥V at load currents 
Fig. 1.15 Variable regulated power sup- 
ply based on an LM317K 
+V (FROM i 
ace LM 338K a (9V TO 16V 
AT SA 
R 
Fig. 1.16 Variable regulated power sup- 
ply based onan LM338K 
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Fig. 1.14 P.-C.B. copper foil and component layout for the dual output power 


of up to 1.5A. Fig. 1.17 shows the circuit of 
a SA power supply which has an adjust- 
ment voltage range of 9.5V to 13.8V (the 


-LM338K should be mounted on a heatsink 


rated at 1 deg.C/W, or better). This power 
supply makes an ideal bench replacement 
for a 12V lead-acid battery! 

Where it is necessary to provide a means 
of adjusting the output current as well 
as the output voltage provided by a 
monolithic regulator, an LM723 regulator 
may: be preferred. This device was des- 
cribed earlier and has established a long 
track record as a reliable and predictable 
“industry standard” device. 

The circuit diagram of a complete power 
supply module based on an LM723 is 
shown in Fig. 1.17. Almost any suitably 
rated high power npn silicon transistor can 
be used as the series pass device, TRI 
(for which an adequate heatsink, e.g. 2 
deg.C/W, will be required). Adjustment of 
the output voltage and current limit is 


Ee 
LM723CN 


OUTPUT 
VOLTAG 





Fig. 1.17 Circuit diagram of the LM723 variable power supply module 
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COMPONENTS 


LM723 Power Supply Module 


Resistors 
R1 2k2 0.25W 5% carbon 
R2,R6 4700.25W 5% carbon 
R3 10 0.25W 5% carbon 
R4 0247 2.5W 5% vitreous coated 
R5 1k 0.25W 5% carbon 


Potentiometers 
VR1 100 0.5W horiz. cermet preset 
VR2 4k7 0.5W horiz. cermet preset 


Capacitors ! 
C1 4700u axial elect. 25V 
C2 10p radial elect. 16V 
C3 4n7 miniature plate ceramic 
C4 47 radial elect. 50V 


NB: Capacitor maximum working voltages are shown fora 
nominal 12V a.c. input. Values of working voltage should 
be uprated appropriately for higher voltage operation ( 


see text). 


Semiconductors 
REC1 
1C1 LM723CN 
TR1 TIP3055 
D1 1N5401 


Miscellaneous 


T1  50VA (min.) mains transformer with suitable rated 


secondary windings (see text) 


Heatsink, see text; terminals 0.042” terminal pins (4 off); 
p.c.b., available from the FE PCB Service, order code EE713. 


yVoyel ged. @eert 
guidance only 





achieved by means of VR2 and VRI and 
the circuit is capable of supplying outputs 
of up to SA at voltages of up to 35V. The 
range of output voltage adjustment may 
be reduced (or increased) by appropriate 
changes to the potential divider formed by 
RS, R6 and VR2. The LM723 data sheet 
shown in Fig. 1.4 gives the necessary 
information. 

The copper foil and p.c.b. component 
layouts for the dual output power sup- 
ply module are shown in Fig. 1.18. Note 
that the power transistor, TRI, may be 
mounted on or off the p.c.b. according to 
the amount of heatsinking required. If a 
TO3 device is used (e.g. 2N3055) this can 
be wired to the p.c.b. by means of short 
lengths of insulated stranded wire (which 
MUST be capable of carrying the maxi- 
mum rated output current). 

In some cases, an L200 regulator may 
be preferred to the LM723. The L200 
provides an adjustable output voltage 
range of 2.8V to 36V together with an 
adjustable output current range with a 2A 
upper limit. The device is housed in a 5-pin 
plastic package. Load regulation is typi- 
cally 1.5% and the device incorporates safe 
operating area protection as well as input 
overvoltage protection (up to 60V, 10ms) 
and short-circuit protection. 

The circuit of Fig. 1.19 shows how the 
L200 can be used in a simple power supply 
which produces an output which can be 
varied from approximately 2.7V to 35V at 
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200V 4A in-line type (e.g. KBU4D) 





OC+ 





Fig. 1.18 P.C.8. copper foil and component layout for the LM723 power sup- 


ply module 


2A maximum. It should be noted that, 
regulator dissipation will be large when 
operating near the maximum rated current 
(2A) with low output voltages. An adequate 
heatsink (2 deg.C/W, or better) is therefore 
essential in order to prevent premature ther- 
mal limiting of the output current. 

The copper foil and p.c.b. component 





layouts for the L200 power supply module 
are shown in Fig. 1.20 


Crowbar 
Protection 


Short circuit failure within the series 
pass element of a regulator can have 


URRENT LIMIT 


OUTPUT 


Fig. 1.19 Circuit diagram of the L200 variable power supply module 
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AC 1 


AC 2 


ADJUST 
OUTPUT 


VOLTAGE 





ADJUST 
CURRENT 
LIMIT 


Fig. 1.20 P.C.B. copper foil and component layout for the L200 power supply 


module 


catastrophic consequences since the full 
unregulated d.c. voltage will be transferred 
directly to the output. In the case of TTL 
circuits, for example, a regulator may be 
fed with an unregulated d.c. input in excess 
of 10V. If the output should ever rise much 
above 7V, however, most TTL devices 
connected to the nominal 5V rail will 
self-destruct virtually instantaneously! 

The dire consequences of such a failure 
can be avoided by the incorporation of 
a “crow-bar” over-voltage protection cir- 
cuit of the type shown in Fig. 1.21. This 
circuit places a virtual short-circuit across 
the supply whenever the rail voltage ex- 
ceeds approximately 6.1V. The circuit can 
be readily adapted for operation with other 
voltages using the formula: 

Crow-bar voltage, V = Vz + Vor 

where Vz is the Zener voltage and Vcr is 
the thyristor gate trigger voltage (for the 
BT152, Vgr= 1V approx.). 

It is important to note that once trig- 
gered, the thyristor remains in the conduct- 
ing state until the supply is disconnected 

‘or a mains fuse ruptures. The action of 
the circuit may appear to be somewhat 
crude but it does make a useful “last-ditch” 
protection! | 
f 


| 











+V (FROM 
REGULATOR) 


+V OUTPUT 


D1 
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| Ov 
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Fig. 1.21 Basic crow-bar over-voltage 
protection circuit 
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Current Limit 

Most general purpose commercial power 
supplies are fitted with a current limit 
(usually variable) which allows the user to 
adjust the threshold of output current at 
which the output voltage rapidly falls to 
zero. 

The current limit control is normally ad- 
justed to the maximum current value as- 
sociated with the circuit which is connected 
to the power supply. In the event of a fault 
arising (such as a short-circuit capacitor 
across the supply rail or short-circuit out- 


COMPONENTS 


L200 Power Supply 
Module 


See 
SHOP 
TALK 
Page 


Resistors 
R1 1k 0.25W 
5% carbon 


Potentiometers 
VR1 10k 1W p.c.b. mounting lin. 
VR2 100 1W p.c.b. mounting lin. 


Capacitors 
C1 4700n axial elect. 25V 
C2, C3 100n miniature dipped case 
polyester (2 off) 
C4 100, axial elect. 25V 
NB: Capacitor maximum working 
voltages are shown for a nominal 
12V a.c. input. Values of working 
voltage should be uprated 
appropriately for higher voltage 
operation (see text). 


Semiconductors 
REC1 200V 2.5A (min.) in-line 
bridge rectifier 
1C1 L200 regulator 


Miscellaneous 
T1. 30VA (min.) mains transformer 
with suitable rated secondary 
windings (see text) 

Heatsink, see text; terminals 0.042” 
terminal pins (4 off); p.c.b., available 
from the FE PCB Service, order code EE 
774i 


yVoyelmey. Gert f 
guidance only 


£13 


put transistor), the current trip will operate 
and protect both the equipment and power 
supply from the results of an excessive sup- 





ply current. 


Operation of a current trip is usually 
virtually instantaneous (i.e. within a few 
microseconds) rather than the milliseconds 


associated with conventional fuses. 





Three prototypes for the 723 power supply modules plus the L200 module. 
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Failure to set a current trip at a suffi- 


ciently high current can sometimes cause 
rather strange effects including a form 
of low-frequency instability (in which the 
equipment is rapidly switched on and off 
by the current trip repeatedly operating 
and releasing). 

Most bench power supplies are fitted 
with voltage and current metérs which may 
be either of digital or analogue type. Some 
instruments use a single analogue meter 
movement (or digital display) which can be 
switched to read either voltage or current. 
In such a case, it is important to ensure that 
the meter is switched to display voltage (nor 
current) before using the power supply and 
to check that the required voltage is set 
before connecting the equipment on test. 
Failure to observe such a simple precaution 
can sometimes result in the destruction of 
components (just imagine the effect of 
connecting a 30V supply to a piece of 
equipment designed for operation on 3V!). 


Design Problem 

This month’s exercise, in common with 
all of our design problems, is designed for 
readers who would welcome the oppor- 
tunity of tackling a little “homework” and, 
whilst the exercise can be accomplished 
purely “on paper’, some of you may wish 
to go further by building and testing your 
solutions. This month’s problem arises 
from the need for a means of calibrating an 
oscilloscope: 
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An oscilloscope is to be fitted with an 


Answers to questions 


accurate d.c. voltage calibrator. This circuit P 

is to provide fixed d.c. levels of 100mV, 1V in P art One 

and 10V at a front-panel test point. The Question 1 (a) 40V 

voltage levels should be accurate to within (b) + 70°C 

+ 2% and the voltage level should be main- (c) pin-12 

tained within this range when the test point (d) 9.5V 

is “loaded” by a standard oscilloscope input (e) 2.0V 

(equivalent to 1Mohm). Design a suitable (f) 0.03% of Vout 

circuit arrangement based on a standard (g) 65mA 

voltage regulator operating from an internal (h) 50mA 

+18V rail. Specify all component values (i) 600mW 

required. Question a 0.24V 
Question 3 60VA 
Question 4 6.25V 


Cumulative index to modules 








Title Part Function/specification 

Dual output power supply 1 Dual +5V, +12V or +15V regulated power 
supply rated at 1A max. output 

723 variable power supply 1 Single variable output of +2V to +37V at up 
to SA max. Output voltage and current limit 
are set by means of preset controls. 

L200 variable power supply 1 Single variable output of +2.7V to +35V at up 


to 2A max. Output voltage and current limit 
are set by means of variable controls. 


_Next month: In next month’s instalment we deal with transistor and operational amplifier 
circuits. Our design problem involves a microphone pre-amplifier whilst our practical 
project involves the construction of an intercom system. 
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FOR YOUR 
ENTERTAINMIEN 


by Barry Fox. 


Getting Taped 

The tape companies continually com- 
plain that it is virtually impossible to sell 
high grade domestic video tape in Britain. 
People just go for the cheapest price tag. 
And there is nothing to stop manufac- 
turers putting a “high grade” label onto 
the lowest grade tape, because there are 
no agreed technical specifications which 
define the grades. 


The packaging and publicity material 


is confusing because it usually only talks 
about performance (e.g. the ratio of 
wanted signal to unwanted random 
noise on luminance picture detail and 
chrominance colour wash) being several 
dB better than the company’s own 
reference tape. A fat lot of help that is! 
Catch a tape maker in an honest 
mood, and he may just admit that for 
time-shifting there is really no point in 
spending extra money on high grade 
tape if good standard grade is avail- 
able. This is because there is very little 
visible benefit when the video signal-to- 
noise ratio is raised above 40dB. It’s a 


threshold, below which the pictures on 


screen start to look fuzzy, but above 
which the couple of extra dB gained from 
using better tape can only be seen by 
experts with a trained eye. 

The benefit of a signal-to-noise ratio 
above 40dB becomes apparent when the 
tape is dubbed through several gener- 
ations, for instance for editing camcorder 
movies. That’s when it really does pay to 
pay for high grade tape, which can push 
s/n ratios out to 44 or even 46 GB. 

it's also one of the real advantages 
of S-VHS, where the luminance perfor- 
mance is improved by the higher car- 
rier frequency for S-VHS, and the colour 
performance is improved because S-VHS 
tape is by specification of higher quality 
and coercivity than standard VHS tape. 

It's odd that the tape industry has 
never got its act together on the need to 
educate the public over the real benefits 
of high grade tape. Education is the key, 
and they just haven't educated us. Could 
this be because a lot of people selling 
tape don’t understand the first thing 
about the technology? 


Screen Speaker 

A couple of neat ideas popped up in 
patent applications recently. West Ger- 
man company E W D Electronic-Werke is 
filling patents around the world on a way 
of improving the sound of a TV set with- 
out increasing its size. 

E W D proposes that the screen 
and loudspeaker be combined. This is 
done by making the loudspeaker from a 
transparent film of piezopolymer, which 
overlays the screen. 

All piezoelectric materials flex and 
move when an electric current passes 
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through them. When the current is a 
fluctuating audio signal, the material 
vibrates at audio frequencies. 

The result should be good sound, 
because the loudspeaker diaphragm is as 
large as the TV screen. But there is 
no addition to the size of the TV set 


cabinet. An added benefit is that the 


sound appears to be coming direct from 
the mouths of actors depicted on the 
screen. 


Mindlink 


In 1984, at the Chicago Consumer 
Electronics Show, Atari demonstrated 
“Mindlink” a headband that was claimed 
to control a computer video game 
“by power of your mind alone”. The 
demonstrator said it sensed electrical 
signals from the brain. Concentrate hard, 
they told everyone who tried it. 

| reckoned that the headband just 


sensed any slight change in pressure e.g. 


from a furled brow. | quickly took mine 
off during a demonstration and (before 
being jumped on by the Atari people) 
found it had three pressure senses that 
worked just as well if you pressed them 
with your finger. Predictably, Mindlink 
soon disappeared without trace. 

Now, computer firm Wang of Lowell, 
Massachusetts is patenting a headband 
that controls the cursor on the screen of a 
desktop computer, without the need to 
move a mouse or keyboard cursor keys. 
This leaves the user's hands free to do 
other work or control other functions of 
the keyboard. It also makes it easier for 
handicapped workers to operate a com- 
puter. The same system could be used to 
play video games. But there is no non- 
sense talk of sensing brainwaves. 

Wang's patent application shows a 








band which clips over the top of the 
user's head, like a pair of personal 
stereo headphones. The band supports a 
spherical container, like a tennis ball. The 
sphere is half filled with liquid in the 
lower half of the sphere and gas, such as 
air, in the upper half. 

When the user's head is upright, the 
boundary is horizontal. When the user's 
head tilts, the boundary changes its angle 
with respect to the sphere. 

The change in boundary angle is 
sensed by a cluster of light emitting 
diodes mounted inside the top of the 
sphere and beaming pencils of light 
down through the liquid boundary onto 
photodetector diodes mounted inside the 
lower part of the sphere, and submerged 
in the liquid. 

When a light pencil is perpendicular to 
the liquid boundary, it passes through to 
the diodes unhindered. When the pen- 
cil strikes the boundary at an angle, at 
least some of the light is refracted, so the 
photo diode senses a drop in light. 

There are four pairs of transmitter 
and receptor diodes, each 90 degrees 
apart, and each angled at 45 degrees to 
the fluid boundary. Comparison of the 
electrical outputs from the four sensors 
gives an accurate indication of both the 
direction of rotation of the sphere and the 
magnitude of rotation. This in turn gives 
an electrical representation of the posi- 
tion of the computer user's head. 

It is a simple step to convert the output 
signals from the orientation sensors into 
digital code, which is formatted to simu- 
late the cursor control signals put out by 
a keyboard or mouse. In this way the user 
is able to aim a cursor at any part of a 
TV or computer screen, simply by head 
movement. 


mmm Cycling CP 16, ESR 


Here’s a mental challenge, and a neat 
way of shutting up people who say “com- 
puters will soon be able to do even the most 
complicated things.” 

Devise a hardware-software system that 
rides a bicycle through traffic-something 
that humans do every day, without think- 
ing, or while thinking about something 
completely different. 

The pedalling drive is the easy part, 
once you have found batteries that can 
deliver the power needed and recharge on a 
plate of cornflakes and slice of toast! 

Now build a level sensor system with 
feedback loop which continually adjusts 
the balance of the load on the two wheel 
support to stop the whole thing falling 
over. The adjustments will have to be very 
fast, and cope with all speeds from station- 
ary to downhill cruising, as well as uphill 
wobbling, uneven roads and camber on 
corners. 


Don’t forget the need for three dimen- 
sional vision to detect distances, with side 
vision to avoid any pedestrians that step off 
the pavement and peripheral vision to get 
advance warning of any vehicles coming 
up close from behind. And you will need 
sound sensing too, in stereo to pinpoint the 
direction of cars and horns. 

Both the sound and vision systems will 
of course have to work in the main feed- 
back control loop, judging the speed and 
relative speed of several objects at the 
same time, to avoid collisions. Predictive 
software, based on a memory bank of 
past experience will be needed to repli- 
cate a cyclist’s sixth sense feeling that the 
pedestrian or car ahead may do something 
wholly unpredictable. 

Finally, all this work must be done 
as background processing, to leave the 
computer’s “mind” clear to think nice 
thoughts and enjoy the scenery. 
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EE REFERENCE LIBRARY| 





We have specially selected the four books shown here as very — 


_high quality reference books. They are all fairly expensive but 


they are all extremely comprehensive; between them they con- 


tain over 8,000 pages of information. 

We are not suggesting that many people would require all four books, any one 
of them would be very useful and interesting. Each of them would make an excel- 
lent Christmas present. These reference books would be invaluable to any company, 
electronics club, group of students or anyone involved in teaching electronics etc. 


"Setond Edition _ 





McGRAW- HILL CONCISE 
ENCYCLOPEDIA OF SCIENCE 
& TECHNOLOGY 
(2ND EDITION) 
This single volume is the most authorita- 
tive, all inclusive work of its kind, with 
information on science, engineering and 
technology. 
Hard cover, 2,200 pages, 
1,700 illustrations. £95 
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McGRAW-HILL DICTIONARY 
OF SCIENTIFIC AND TECHNICAL 
TERMS (4TH EDITION) 

This completely up-to-date fourth edition 
of this standard international reference will 
meet your needs for understanding the 
language of all areas of science and en- 
gineering. 
Hard cover, 2,200 pages, 

2,900 illustrations. £85 





McGRAW-HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS 
(2ND EDITION) 

Updated and revised to cover the develop- 
ments in an extremely fast-growing field, 
this encyclopedia contains 520 alphabeti- 
cally arranged articles; 120 of them com- 
pletely revised for this edition and 45 that 

are brand new. 
Hard cover, 1,250 pages, 
1,250 illustrations. £75 





ELECTRONIC ENGINEERS’ 
HANDBOOK by Donald G. Frik 
and Donald Christiansen 

— (3RD EDITION) 
One of the excellent. range of McGraw- 
Hill Handbooks this definitive work covers 
all aspects of today’s electronic engineer- 
ing. This third edition has been completely 
revised, updated and expanded. 
Hard cover, 2,642 pages. £79.95 


Send your order together with a cheque (make cheques payable to Everyday Electronics), 
P.O. or your credit card number (Visa or Access) and card expiry date to EE Reference 
Library, 33 Gravel Hill, Merley, Wimborne, Dorset BH21 1 RW. 


BOOKS FROM THE EE REFERENCE LIBRARY ARE SUPPLIED, BY MAIL OR- 
DER ONLY, POST FREE, TO ALL UK ADDRESSES - overseas readers please 
add £5 per book for surface mail post. Please allow up to 28 days for delivery. 
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A low cost prayject to add some 
colour to the festive season 


has not seen any significant changes 

for many years. Originally they were 
lit with candles and more recently with 
coloured lamps which are sometimes made 
to flash. But imagine if the lamps them- 
selves were to actually change colour as 
you watched them. From red to green to 
yellow and back again. 

Obviously this cannot be achieved using 
ordinary Christmas lights, and in this 
design the effect is obtained by using 
bi-colour l.e.d.’s, with an electronic control 
unit and power supply. The resulting 
display is very effective and the timing may 
be adjusted to give numerous different 
patterns. 


Bl-COLOUF7 L.E.D. 


As already mentioned this project uses 
bi-colour l.e.d.s to produce the three 
colours, red, green and yellow (depending 
on the l.e.d.s used the yellow may appear as 
orange). The Bi-colour l.e.d.’s used are 
packaged in a colourless translucent plastic 
encapsulation. 

The two l.e.d. chips, one red, one green 
are connected across the two package 
leadout pins in inverse parallel. Thus when 
current is passed through the device one or 
other of the l.e.d’s will illuminate. This will 
give either red or green depending on the 
direction of current flow. 


T: ILLUMINATION. of Christmas trees 





To obtain the yellow would require both 
the red and green chips being lit at the same 
time. This is not really possible since the 
two l.e.d’s require current flow in com- 


pletely opposite directions! 


However, if we were to switch the two 
chips on and off sufficiently quickly they 
will appear to be on simultaneously and the 
eye will perceive this as a constant yellow. 
Fig. ia shows the switching waveform that 
may be used to achieve the three required 
colours. 


/ 
5 PRES Be ERE c 


% +VINT = ie INTERNAL ADJUSTED 
NTROL hd a 


Fig. 1. Switching waveform to achieve 
the three colours. 
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CIRCUIT 
DESCRIPTION 


The complete circuit diagram for the 
Colour Changing Christmas Lights is 
shown in Fig. 2. Transformer T1 steps the 
mains voltage down to 15V-0V-I5V a.c. 
This is rectified by diodes DI and D2 to 
give a pulsating d.c. which is smoothed by 
capacitor Cl. The smoothed d.c. is then fed 
into a voltage regulator circuit consisting 
of resistor Rl and D3, a 13V Zener diode, 
which provides a constant voltage for the 
two CMOS i.c.s. IC] and [C2. 

In this application the CMOS multi- 


‘vibrator IC1 is used in its astable mode to 


give a low frequency square wave output at 
pin 11, of the form shown in Fig. 1b. It can 
be seen from the diagram that the high time 
is approximately twice as long as the low 
time. This is made possible by using two 
different timing resistors for the two half 
cycles. Diodes D4 and DS direct capacitor 
C2 charge and discharge currents through 
two separate resistors of different values in 
order to achieve this. 

The output of ICI at pin 11 is fed to 
transistor TRI base, via resistor R4, and 
appears inverted at its collector which is 
connected to the bottom end of a potential 
divider, made up of VRI and RS. The 
adjustable output of potentiometer VRI 
provides the control voltage, shown in Fig. 
lc, for pin 9 of IC2, a voltage controlled 
oscillator (VCO). 

When VRI is correctly adjusted the volt- 
age at its wiper will swing between around 


Fig. 2. Complete circuit diagram for the Colour Changing Christmas Lights. Fuse S7 is insulated in the mains plug. 
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one volt with TRI conducting and a volt- 
age set by the on chip potential divider 
when TRI is turned off. The control volt- 
age at pin 9 determines the output fre- 
quency of IC2 which changes from about 
1Hz with the external control voltage of 
around one volt to 2kHz when set by the 
internal potential divider. Resistor R6 and 
capacitor C3 set the frequency range of the 
VCO. 

The two out of phase outputs of the VCO 
at pin 2 and pins 3 and 4 are amplified by 
a pair of simple pull-push amplifier stages 
having unity voltage gain but a large cur- 
rent gain, so that several chains of series 
connected bi-colour |.e.d’s may be driven. 
The push-pull amplifier configuration con- 
sisting of transistors TR2 to TRS allows 
the bi-directional flow of current necessary 
to achieve the tri-colour states of l.e.d.s D6 
to D10. 


CONSTRUCTION 


Most of the components are mounted 
on a single-sided glass-fibre printed circuit 
board (p.c.b.), the foil pattern and com- 
ponent overlay for which is shown in Fig. 
3. This board is available from the EE PCB 
Service, code EE707. 

It is recommended that the resistors 
and i.c. sockets be fitted first followed by 
capacitors. 

It is suggested that screw terminal blocks 
be used for the mains connections to 
the board for reasons of safety (terminal 
blocks were also used for the l.e.d. outputs 
on the prototype) and these may be fitted 
next. Otherwise solder suitable lengths of 
flexible leads to the board. The three 
potentiometer connecting leads may be 
soldered directly into the board or solder 
pins can be used if preferred. The trans- 
former TI is fitted last as it makes the 
board heavy and awkward to work on. | 

Mount the p.c.b. securely in the bottom 
part of the case (see Fig. 4), so that it can- 





The completed unit showing another suggestion for displaying the bi-colour le.d.s. 


not move around. Make suitable holes in 
the lid of the box to accept VR1, SK1 anda 
grommet for the mains input lead. Ensure 
that all lid mounted components will clear 
the p.c.b. when the box is assembled. 
_ Pass a length of two core mains cable 
through the grommet and connect to ter- 
minal block TB1. Fasten a cable tie around 
the mains lead inside the box to prevent its 
being pulled out. Wire SKI and resistor 
R9 to TB2 using thin insulated leads, the 
polarity is unimportant since the socket is 
non-polarised. The last connection to be 
made is between VRI and the p.c.b. and 
must be correctly made otherwise the unit 
may fail to work at all or the control will 
work in reverse. 

ICI and IC2 may now be fitted in their 


respective sockets ensuring that they are 
the correct way round. Note IC2 is up- 
side down compared to ICI. The pins may 
need some adjustment before they will go 
into the sockets. Remember these i.c.s are 
CMOS types and that it is possible for 
them to be damaged by static electricity, so 
avoid touching the pins with your fingers 
until after they have been inserted into their 
sockets! 7 

Before fitting the lid tie or fasten all loose 
leads in place and ensure that nothing will 
foul when the lid is on. A plastic knob 
should be fitted to VRI and a 13A plug 
fitted with a 1A or 3A fuse connected to the 
mains lead. 

The strings of lights may be made up as 
follows: Trim the leads on five bi-colour 





Fig. 3. Printed circuit board component layout and full size copper foil master pattern. 
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l.e.d’s to about 3mm and connect them up 
in series, observing the polarity of each 
one, as shown in Fig. 5 using thin single 
core flex. Insulate the connections on each 
l.e.d. using Araldite or hot adhesive from a 
glue gun. Connect the two free ends to PLI 
and plug into the main unit. 


TESTING 


Commence testing by setting VR1 fully 
anti-clockwise. Plug into the mains and 
watch the l.e.d.s which should be changing 
colour about once a second. If nothing 


happens unplug from the mains and check | 


that all internal wiring is correct. 


COMPONENTS 


Resistors 






R1 820 

R2 470k 

R3 1M 

R4 6k8 

R5 22k 

R6 68k 
R7,R8 1k (2 off) 
RQ 270 


All 0.25W 5% carbon 


Potentiometer 
VR1 4k7 rotary, lin. 
(plastic spindle) 


; | See 
Capacitors 
a 470 radial elec. SHOP 
1p polyester layer 
C3 10n polyester TALK 
Page 
Semiconductors 
D1,D2 1N4002 1A 100V rec. 
(2 off) 
D3 BZY88C 13V Zener 
D4,D5 1N4148 signal diode (2 off) 
D6-D10 bi-colour 2-pin l.e.d. (5 off) 
TR1,TR2, 
TR4 BC182L npnsilicon (3 off) 


TR3,TR5 BC212L pnpsilicon (2 off) 


1C1 4047B CMOS multivibrator 

IC2 4046B phase locked loop 
Miscellaneous 

T1 Mains 3VA transformer; 


15V-OV-15V sec. 
SK1/PI1 Non-polarised min. 2-pin 
plug and socket 
Printed circuit board, available from FE 
PCB Service, code 707; platic case, size 
100mm x 76mm x 41mm; mains cable; 
13A 3-pin plug, with 1A or 3A fuse; 
plastic knob; rubber grommet; connect- 
ing wire, solder etc. 





Approx cost 
guidance only 


In particular check that the i.c.s are fitted 
the correct way round (it should not be 
possible for them to have been put in the 
wrong sockets since they have different 
numbers of pins). Check also the orienta- 
tion of all semiconductors, particularly the 
four output transistors as it may be that 
two or more of these have been put in the 
wrong positions which will give no output 
at all and may destroy the transistors. 

Recheck the wiring to VR1. If all is cor- 
rect the unit ought to work. Replace the 
lid and secure with the screws before re- 
testing. 

Once the unit is functioning correctly the 
l.e.d.s should be changing colour between 
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yellow and either red or green. To obtain 
the missing colour turn VR1 slowly clock- 
wise and the third colour should appear. 
Turning VRI further clockwise will in- 
crease the flashing rate of the red and 
green, leaving the yellow unaffected. Fur- 
ther clockwise still and the red and green 
will alternate fast enough to give yellow at 


, all times. 


Fig. 5. Wiring up the Le.d.s to form a 




























display chain. 


Due to mains voltage being 
Present on the circutt board, 
extreme care shold be exer- 
clsed when carrying out work 
on the urttt. [n all cases the 
mains plug must be removed 


SP'5t. 





MORE LIGHTS 

Duplicating R9, SK1, PL1 and l.e.d.s D6 

to D10 is all that is necessary to add up to 
three or four more strings of lights. Any 
more than this will require uprating tran- 
sistors TR2 to TRS and ultimately a larger 
power supply will be required. 
_ The value of resistor R9 may _ need 
some small adjustment with any number of 
strings connected and should be selected to 
give a current of 20mA or so through each 
l.e.d. 

A variation on this circuit would be to 
use ordinary red and green l.e.d.s in place 
of the bi-colour ones. Simply connect up 
two strings of l.e.d.s (one of red, the other 
green) in the manner shown for the bi- 
colour set. Connect the two strings in in- 
verse parallel and plug in to the controller. 
Obviously the yellow cannot be obtained, 
but an interesting display will result. O 


Fig. 4. Interwiring from the circuit board to the lid mounted components. 


CIRCUIT BOARD 
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Hobbykit 


JUST A SMALL SELECTION 
FROM OUR RANGE OF 


DIGITAL LCD METER 


Major features include: 


* Upto20AACandDC x 30 position rotary 
* DC volts up to 1000V switch 















































OVER 1 20 KITS * AC volts up to 700V * ren Uae ON/OFF 
Kit No Description © : _— * HFE and Diode Testing * Complete with leads, 
(ea)| = 3% digit LCD display battery 
1001 0.2 WATT FM TRANSMITTER.......--cccccccec----. 4.16 M-3800 Digital Multimeter 
10046 LIGHT SWITCH... ee eee 5.83 
(On Se Mee es ad 6 (+: ates £32.20 
1009 1 WATT FM TRANSMITTER.....ceccccccccccccceceseeeess 5.42 
1011: - MOTORBIKE ALARM..:.... ccc 8.33 
1013. AM-FM-VHF RECEIVER. .....ccccccccccccsccocecccscocece. 13.33 ECONOMY LOGIC 
1014 3x700 WATT WIRELESS MUSIC-TO-LIGHT. 10.82 MULTIMETER PROBE 
1018 ~“ GUITAR TREMELO. «00.0. iesccssssasevosced Guns 7.08 | * Upto10A DC * Use on TTL or CMOS 
‘Oo es Ooo, AU b.0n§si64 eels aebbinne eae epeieipee kneel coe Seat ; . * Diode Testing * Detect pulses of 25nS 
1026 RUNNING LIGHTS.................................. 8.33 | * DC 200V/AC 500V * LED Indicators 
1028 4 WATT FM TRANSMITTER. ..ccccccccccccocccocccsceee. 14.16 | * Leads and Battery * 2 Tone sounder 
1029 4SOUNDS ELECTRONIC SIREN........ccccccc0cc. 4.99 EC-METER £14.38  LO-PROBE £9.14 
1030 LIGHT DIMMER... cccccccccccccsceccescecececcsecceceeeece. 4.59 
1034. CAR BATTERY CHECKER ...ceccccccccccccccccccecescesees 2.92 
1036 . TRANSISTOR TESTER....0...3....<c..cecivsccnadececssece: 3.75 Economy Side Cutters......£2.13 Heavy Duty Long Nose 
1037. -DISCO:'STROBELIGHT 5. ovcccccsicsecccsccsceterncd. 11.25 | Economy Top Cutters ......£2.13 — Pliers......ccccccsssssceseeesesee £2.60 
1038 AM-FMAERIAL AMPLIFIER............ccccccccccccce. 2.92 Economy Pliers..............0. £2.13 Heavy Duty Bent Nose 
1044 GRAPHIC EQUALIZER.....................0....000-....., 12.91 Light Duty Cutters............ £1.61 PN so ccicknncassdccteonsaievocek £2.60 
1045 SOUND EFFECT GENERATOR........................ 6.66 Automatic Wire Striper.....£3.34 Butane Gas Pencil Torch..£5.00 
1047 SOUND SWITCH... veccssccsscghecssocccsesneectgce 9.58 | Mains Soldering Iron © Crimping TOOI......... ess £1.84 
1049 ULTRASONIC RADAR.....ccccccccccccccsccscccescessecesees 14.98 ATW £6.84 . a 
1055 FM RECEIVER USING TDA7000.....----ccccccsee... 12.49 | De-Soldering Pump........£2.88  '"Sulated Crimp tena: 7 
1059 TELEPHONE AMPLIFIER.......ssccsssccscssccscccssoose 8.33 | De-Soldering Braid........£0.58 pi poy 12 ed 
1065 INVERTER 12V D.C. TO 220VA.C.....cccccceceeee. 20.82 | 6 Piece Screwdriver Set....£5.69 g Sgt tae £0.68 
1069 12V D.C. FLUORESCENT TUBE UNIT............ 5.42 | 7 Piece Screwdriver Set....£6.33 ¢ 14, Red £0.62 
pade DO cerita 

VTS MOK i icc kien chute ec ee 6.24 : Beet hetare £0 68 
1074 DRILL SPEED CONTROLLER.........cccccc000--.. 4.99 | 8 Piece Screwdriver Set....£7.76 
1075 ELECTRONIC DICE WITH L.E.D.’s.................. 6.66 PVC Tape (Assorted 
1084 = TV LINEAMPLIFIER......ccccccccccsccccccccsccscececcescece. 3.34 J Pack OF 5)... EVO eg 
1091 GUITAR PRE-AMPLIFIER.......ccccccceee 7.50 | LargeSnap-OffBlade gy 
1098 DIGITAL THERMOMETER WITH OSG acecdsveesseeceeicoretwacenes es 

ECU DSPAY 0 20.82 Small Snap-Off Blade : Red nd £0.62 
THY OGIO PROBE. 3 ce ce 3.75 mal ee eee BlUC...ccccccccsesees £0.68 
1¥44 °° ELECTRONIC LOCK ..6.2 oon oe 7.50 g a Butt Connector 
1117 TV PATTERN GENERATOR ....cccccccccccccccccccececece. 9.17 | Tweezer Set (Set of 4)......£3.80 i. ee £0.62 
1119 TELEPHONE LINE RECORDING..................... 4.16 | Heavy Duty Side Cutters..£260 Blue. 
1122 TELEPHONE CALL RELAY.....c-ccccccccccccececcecececes. 6.66 
1124 ELECTRONIC BELL.......ccccccccccccccccccssecccccecececece. 4.99 
1125. ELECTROMICLOCK..;..c es ie 6.66 k* JUST ARRIVED k* 
1129 NEGATIVE ION GENERATOR......ccccccccccccceceee. 14.16 
1130 TELEPHONE BUG” DETECTOR.................... 3.34 | Twin 360K 5.25” Floppy Disc Drive complete with 
1133 STEREO SOUND-TO-LIGHToeseecccccccccccccceecsec. 9.52 | Power Supply. Enclosed in a professional white case 
1203. MINI FM TRANSMITTER WITH MIC. complete with mains lead. Connections are via a 37 

(SUPPLIED READY ASSEMBLED)................. 4.16 Pin “‘D” Socket. Full connection details supplied. 
All kits contain a Silk-Screened high quality p.c.b., TWIN FDD +PSU................. cece eee £68.95 






components, solder, wire and FULL instruction sheet. 


For comprehensive details of all our 
Plastic boxes with silk screened front panels tools, test equipment and electronic com- 
are available for some of the kits. ponents please see our catalogue. Please 


Full details are given in our catalogue. follow the information given below. 


* te | | | ae 
weoB* | el obbyki a i ce fm | *' "gow Tools, Test 
Add £2.00 carriage / nd 


Europe & Eire: 
Deduct 15% VAT 





CREDIT CARD HOTLINE planes cant | 
@081 -205 7485 envelope stamped: . 





(divide price b 116). | dsp iif : 
| “Add £5.00 carriage. S UNIT 19 : . wins _ 


- CAPITOL INDUSTRIAL PARK 
rte ee CAPITOL WAY 
(divide priceby 1.15) LONDON NW9 0EQ 
Add £1 0. 00 J canioge, / FAX NO: 081-205 0603 
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DIGITAL SPEEDOMETER 


Exciting FULL feature kit, intended for bicycles but 
adapts to virtually any wheeled transport (10” to 32” 
diameter). POWERFUL custom micro crunches num- 
bers with precison accuracy. Memorises 9 journeys up 
to 99.9 miles/Km. Great fun to assemble and use. Avail- 
able as Budget (BK) or Complete Kit (CK) to suit all 
pockets. PP3 battery needed, fits inside case of CK kit. 


BIG 4 DIGIT 7 SEG LCD 

easy to view on the move, shows 
SPEED, TOP SPEED, AVERAGE 
SPEED, DISTANCE GONE, DIS- 
TANCE TO GO, and TIME TO 
DESTINATION...at the touch of a 
button. Alpha prompts tell you whats 
on display..eg SPD, DTG etc. 
VERSATILE just switch on & go 


or select a favourite journey. Great 
for training, getting to work on time 
or plain outdoors fun! 


PROGRAMMABLE. | Journey 


number, trip distance, and units for 
display (Km or miles) are easily 
entered by 2 buttons.... friendly alpha prompts and 
messages guide you through. Data is stored in state of 
the art EEPROM for up to 10 years with NO POWER! 
No special tools needed, just a pencil tip soldering iron. 
Wheel sensor is miniature NON CONTACT solid state 
Hall effect device...requires | TINY magnet to be fitted 
on to wheel. CK kit shown includes smart ABS case 
120*60*25 plus switches plus all of BK kit. Sorry we 
dont sell brackets to fix case to bike etc. 

BK includes pcb, micro, LCD, Hall sensor with cycle 
fork bracket. Order CK-SPD £51.85, BK-SPD £38.95. 


CENTRONICS. BUFFER POD 


COMPUTERS are FAST PRINTERS are SQN 
Your parallel Centronics printer or plotter WASTES 
time & money by tying up your computer. How often 
have you had to wait frustrated, wanting to carry on, 
whilst the printer/plotter GRINDS your time away? 

Fit Buffer Pod and be back on the computer SECONDS 
after starting a print or plot. Schools, colleges, univer- 
sities, programmers, business users and hobbyists will all 
benefit from greater productivity and timesaving. 
Available as an easy to build kit or assembled and tested. 
INTELLIGENT & FAST. 64K unit loads a massive 40 
pages of A4 text in 40 seconds or less. REPRINT button 
for | to 255 copies. Installs in 5 seconds(!)...NOQ NEW 
CABLE needed. Powered from pin 18 of printer OR op- 
tional user supplied external lo-volt AC supply. 
Complete kit includes COMPACT stylish ABS case 
145*90*41 plus switches plus all of BK kit. Budget kit 
has top grade PTH pcb, Centronics socket, Centronics 
plug on 12 ” ribbon header (assembled), programmed 
micro, CMOS RAM(s) etc. : . 

No room for a picture......full page advert in next issue! 
Assembled, tested, cased AT-64K £82.31 

Complete Kits CK-64K £69.70, CK-32K £63.70. 
Budget Kits BK-64K £56.00 BK32K £49.90 


ALL ITEMS offered include detailed cct & instructions. 


*ALL* prices INCLUDE VAT. Overseas divide by 1.15. 
UKp&p £2 per item. Eire, Europe £4, elsewhere £10 
STRICTLY MAIL ORDER ONLY. An sae will ensure 
fast response to enquiries. Dedicated phone/fax line 
coming. Terms HMG,LEA orders accepted else cwo, 
cheque/PO payable to D.RICHARDSON. 


D.RICHARDSON SYSTEMS 


1120 BATH ROAD, ATWORTH, MELKSHAM 
WILTSHIRE. SN12 8HN 
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TRANSFORMERS FROM 


The UK Distributor for 


Standard Toroidal Transformers 


°106 types available from stock 
«Sizes from 15VA to 625VA 
«Dual 120v primaries allowing 110/120v 
or 220/240v operation 


STEEL DISHED 
WASHER 
OUTER 
INSULATION 


NEOPRENE 


SECONDARY : 
ca : WASHERS 


INSULATION 


* PRIMARY 
WINDING 


Prices include VAT and carriage 


Quantity prices available on request 
Write or phone for free Data Pack 


Jaytee Electronic Services 


143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL 
Telephone: (0227) 375254 Fax: 0227 365104 
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Nigel Clark _ 


TWENTY YEARS AWAY 

_ There will be no market for domestic 
robots for at least 20 to 25 years. There is 
nothing unusual in that being the view 
expressed by someone close to the in- 
dustry. There has always been a body of 
Opinion less optimistic, or more realistic 
— depending on your view - in its read- 
ing of developments in domestic robots. 

However when it is expressed by the 
head of the company which has been 
given the task of taking the Department 
of Trade and Industry’s domestic robot 
initiative through its next phases it has 
more than a good chance of becoming a 
self-fulfilling prophecy. 

Dr Patrick Finlay, head of Fulmar Sys- 
tems, backs up his view by saying that 
any devices which could be built today 
would be so expensive that only the very 
rich would be able to afford them. 

“That will remain the case until the 
costs come down and the processing 
power increases.” 

However, he is not totally negative on 
the issue. He still thinks that there is work 
which can be done at the moment to help 
advance the day when domestic robots 
will become viable. | 


DISABLED AID 
Fulmar’s own suggestion is a mobile 

robot with an arm which could be an 

-_ aid for the disabled. One critical element 

of the device would be that it should 

operate in any home environment, not 
requiring the house to be adapted to the 
needs of the robot. | 

This idea is now being evaluated by 
the DTI and Fulmar hopes to get the 
go-ahead soon to enable the project 
definition to be completed by Easter 
next year. The next phase would be the 
preparation of a demonstration prototype 
by the end of 1992. 

Fulmar’s work is taking up where 
Richard Pawson’‘s Personal Robots Ltd 
left off when it went into liquidation 
towards the end of last year. In its final 
report on the feasibility phase of the DTI 
initiative it suggested four areas for 
further study: 

e Low-cost single task device for jobs 
such as lawn mowing, vacuum clean- 
ing, cooking and home security. 

e@ Multi-function domestic robot aimed 
at the luxury home market. 

e Domestic service industry robot. 

e Healthcare robot for the handicapped. 
If the Fulmar idea gets the OK from the 

DTI the work of preparing the prototype 

will be split among the members of the 

domestic robot initiative. As only 50 per 
cent of the cost of this stage will be met 
by the DTI the balance will have to be 
met from outside sources. It is expected 
that the initiative members doing the 
prototype work will fund it themselves. 

The final stage of producing a commer- 

cial product will get no government sup- 

port at all. 


VALIANT FOR CDT 


Valiant Technology is determined to 
make its Roamer mobile an important 
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HOBOT ROUNDUP 


part of teaching Design in the National 
Curriculum’s Craft, Design and Tech- 
nology section. For most of this year, 
since the company decided to design a 
package around Roamer, Dave Catlin has 
been working on the project. 

“It's turned into a monster.’ he said, 
adding that he hoped to have the work 
finished in the near future. “It’s all I'm 
doing at the moment.” 7 

The concept was to show how the 


design process works, giving it a practical 


basis by explaining it in relation to cus- 
tomising Roamer, their Smartie-shaped 
mobile. When he began to get into the 
subject Catlin quickly realised that a basic 
idea of creating something to satisfy a 
need soon expands into defining a solu- 
tion, creating a design, building and 
testing. And into those steps are in- 
serted varying constraints such as the 
technology and materials available and 
the need to be aware that what might 
seem old technology could be the most 
relevant if adapted; for instance power 
from windmills is now making a come- 
back. 

Catlin commented that, ‘there are cer- 
tain logical steps in all this and we are 
hoping that this package will provide a 
framework to show how those steps 
combine to create the final product.” _ 

In the. meantime Valiant has produced 
two new packs to enable further cus- 
tomising of Roamer. The light pack 
contains eight l|.e.d.s with four different 
colours, two lamps and a flasher unit. An 
activity booklet gives some ideas of 
models which can be made. 

The most obvious is some form of 
vehicle with headlights, rear lights and 
indicators which use the flasher unit. This 
unit is needed because if the flashes are 
programmed into Roamer they would 
cause the robot to stop. Another idea is to 
turn Roamer into a jukebox with the 
lights programmed to go on and off in 
time with the notes being played. 

The sensor pack contains two touch 
switches, sound and light sensors and a 











push button switch, increasing the 
design possibilities immensely. With 
careful programming the mobile could be 
made to appear as if it had a personality, 
reacting to changes in sound and light. 
Catlin even suggested it would be 
possible to create a form of sheepdog 
reacting to whistles. 

Valiant’s control console is also now 
available. Not to be confused with the 
control box which is added to Roamer to 
increase its use, the console is a stand- 
alone controller. It has eight inputs and 
eight outputs plus two stepper-motor 
drives and a counter unit. 

It is an upgrade of the controller on the 
Roamer with a number of added facilities, ' 
one of the most interesting of which is 
the counter. Catlin gave as an example 
of its capabilities a mobile which would 
wait until something like a light flashing 
on and off had occurred a set number of 
times before reacting. 


TURTLE TRAILS 

The Jessop turtle, also known as the 
Edinburgh turtle, the upturned mixing 
bowl, has had its capabilities expanded 
for the first time in many years with the 
introduction of Turtle Trails. They have 
been developed by MEU Cymru and are 
made up of printed floormats and key- 
board overlays. 

The mats contain routes for the turtles 
to follow and the overlays for the Con- 
cept keyboard enable the children to 
guide the turtle. As well as the turtle and 
the keyboard Logotron Logo and a Mul- 
tiplexer are needed. The pack, which 
costs about £20, also contains instruc- 
tions and templates for making other 
routes. Teachers’ instructions and a video 
help provide ideas. 

Jessop’s turtle was one of the first on 
the market in this country having been 
developed by the Artificial Intelligence 
Department at Edinburgh University. It 
has sold steadily over the years, finding a 
new interest with the introduction of the 
National Curriculum. Costing a little more 

than £200 there 
are versions for the 
BBC series, 
Nimbus, IBM PC, 
Commodore C64 
and Spectrum. It is 
driven by two 
stepper motors, 
has a_ retractable 
pen holder and 
uses each 
manufacturer's 
version of Logo. 


The Jessop turtle 
/s claimed to have 
been one of the 
first “mobiles” on 
the UK market 
and the new 
expanded version 
carries a price tag 
of just over £200. 
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MIKE TOOLEY BA | 


The first constructional project to 
accompany our Design Your Own 
Circuits, series takes the form ofa 
Versatile Bench Power supply. This 
unit provides one variable output 
(BV to 19VW) together with two fixed 
outputs lone of 5V and the other of 
12V, both rated at TA maximum 
continuous current). As with all of 
the practical constructional 
projects in this series, anumber of 
modifications are suggested so 
that the more intrepid constructor 
can customise the unit to his or her 
own particular requirements. L 


an extremely valuable addition to the 

range of test equipment available in 
any electronic workshop. Not only does 
our versatile bench power supply fulfil a 
general need but it can also be used to 
provide the various voltage rails required 
by the projects described in the Design 
series. In addition, one of the fixed voltage 
dual-output modules described in the text 
can be easily added to further extend the 
facilities available. 

The vast majority of electronic circuits 
and modules operate from one or more low 
voltage d.c. supply rails. Indeed, the volt- 
ages and currents used by most electronic 
circuits are usually quite small (often less 
than 12V and below 1A) and none of the 
circuits described in our Design series re- 
quire anything unusual in this respect. 


OUTPUTS 


Our versatile bench power supply has 
been designed to satisfy the need for a 
reliable low-voltage, low-current supply 
which has accurate fixed as well as variable 
outputs. The variable output can supply 
currents well in excess of 1A (its maximum 
continuous rating) and it has a variable 
current limit. This useful facility can be 


f RELIABLE bench power supply can be 


808 


instrumental in helping to avoid damage to 
circuits under test when excessive currents 
flow due to inadvertent misconnection or 
failure of individual components. 

All three of the power supply outputs are 
protected against inadvertent short circuit 
connection though such a condition should 
not be allowed to persist for more than 60 
seconds, or so. 


SAFETY 


It is worth stating at the outset that this 
project is ideal for construction by a rela- 
tive beginner. The circuit is straightforward 
and uses relatively few components. The 
components themselves are quite rugged 
(both electrically and mechanically) and 
therefore do not require special handling. 
There is, however, one important proviso; 
this project derives its power directly from 
the domestic a.c. mains supply and thus 
special precautions are necessary since the 
mains supply (of nominally 240V at 50Hz) 
can be lethal if handled incorrectly. It 
is, therefore, vitally important that con- 
structors observe the following precautions 
when building this project: : 
Ensure that the equipment is 


switched off and the a.c. mains supply 
lead removed whenever the equipment is 





















Specifications 


Variable output: 3 
Voltage: Variable from +3V to + 15V 
Current: 1A maximum continuous 
Current limit: Variable from 5mA to 2A max. 
Regulation: 0.15% (typical) 


0.1 ohm (typical) 


Output resistance: 
Less than 500uV 


Hum and noise: 






Fixed outputs: 


Voltage: +5Vand +12V 

Current: 1A maximum continuous (total) 
Current limit: Fixed at 1A (either output) 
Regulation: 0.2% (typical) 

Output resistance: 0.05 ohm (typical) 


Hum and noise: Less than 250nV 









Mains input: 


Voltage: 220V to 240V (see note) 
Current: 200mA (typical) 
Power: 5OVA (maximum) 


Note: The mains transformer may also be wired for 110/120V a.c. operation by 
parallel connecting the two primary windings. In this case the input current will 
typically be 400 mA. | 
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CURRENT LIMIT 


Fig. 1. Complete circuit diagram of the versatile bench power supply. 


being worked on and whenever the case 
is in a dismantled state. © 

2. Ensure that only correctly rated 
fuses are fitted to the equipment (as 
specified in the components list). A stan- 
dard 3A mains fuse should be fitted to 
the mains plug. | 

3. Only use the type of IEC mains 
lead and connector (which incorporates 
an earth) specified in the components 
list. This lead should be disconnected 
(and the unit switched off) whenever it 
is necessary to remove power from the 
equipment during testing and/or fault 
finding. 

4. Do not attempt to apply mains 
voltage to the equipment until all of the 
wiring and assembly has been com- 
pleted and the wiring has been carefully 
checked. 


CIRCUIT 
DESCRIPTION 


The complete circuit of the versatile 
bench power supply is shown in Fig. 1. The 
circuit is based on an L200 variable voltage 
regulator (ICl) and two fixed voltage 
regulators (IC2 and IC3) which respec- 


tively provide the fixed +12V and +5V. 


outputs. 

A conventional bridge rectifier/reservoir 
capacitor arrangement is used to provide 
a source of raw d.c. (approximately 17V 
off-load falling to 15V on-load) for the 
regulators. A low-value series resistor is 
incorporated in the d.c. feed to the two 
fixed voltage regulators in order to limit the 
current on full load. All three of the volt- 


age regulators incorporate internal over- 
current and thermal protection. 


CONSTRUCTION 


The vast majority of the components 


for the versatile bench power supply 
are assembled on a single-sided printed 
circuit board measuring approximately 
60 x 130mm. The copper foil layout of the 
printed circuit board and the correspond- 
ing component side layout are shown in 
Fig. 2. 

Components should be assembled on the 
printed circuit board in the follow- 
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ing sequence; p.c.b. headers, resistors, 
capacitors, variable resistors, bridge rec- 
tifier, integrated circuit regulators. As with 
all of our projects, it is important to ensure 
that all of the components are correctly 
located. Furthermore, in the case of the 
polarised components (such as electrolytic 
capacitors, bridge rectifier, and integrated 
circuits) it is absolutely essential to ensure 
that each component is correctly orien- 
tated. | 

When construction of the printed circuit 
board has been completed (and before 
the heatsink is attached) it is well worth 
carrying out a careful visual check of 
both the upper and lower sides of the 
board. The upper (component) side of the 
printed circuit board should be examined 
to ensure that the components have been 
correctly located whilst the lower (cop- 
per track) side of the board should be 
checked to ensure that there are no dry 


joints or solder bridges between adjacent 


tracks. This precaution will only take a few 
minutes to carry out but can be instrumen- 
tal in preventing much heartache at a later 
stage! 

When assembly of the printed circuit 


3 


board has been completed, the board 
should be mounted on the front panel by 
means of the two threaded shafts fitted to 
the variable resistors. The rear of the 
printed circuit board is supported above 
the base of the case by means of two plastic 
or aluminium alloy mounting pillars. These 
must be cut to the required length 
(approximately 49 mm in the prototype 
unit) and attached by means of self-tapping 
No. 6 fixing screws. 


HEATSINK 


In order to avoid premature thermal 
shut-down (which would severely limit 
the current output capability), the three 
regulators require a heatsink of 3.5 degrees 
C per Watt (or better). This can be 
achieved by means of a commonly avail- 
able black finished finned heatsink measur- 
ing approximately 75 x 10814 mm. In 
order to promote effective heat dissipation, 
the heatsink should be fitted with its fins 
aligned vertically and, as far as possible, in 
a region in which free airflow exists. 

Having obtained a suitable component, 
the heatsink should then aligned with the 
rear of the printed circuit board so that its 
lower edge rests on the base of the ABS 
case with the heat-radiating fins aligned in 
the vertical plane. The heatsink should be 
marked and carefully drilled to match the 
mounting holes provided in the metal tabs 
of the regulators, each of which should be 
bolted to the heatsink using an M3 nut, 
bolt and shakeproof washer (insulating 
washers and bushes are not required since 
the conductive mounting tabs of all three 
regulators are connected directly to com- 
mon OV). The bottom of the heatsink may 
then be attached to the base of the case by 
means of a small L-shaped aluminium 


bracket. This is also retained by means 


of two M3 nuts, bolts and shakeprooof 
washers. 

In order to improve thermal conductivity 
between the integrated circuits and the heat 
sink, a small film of heat sink compound 
should be smeared onto the rear surface of 
each device prior to mounting. This film 
can be instrumental in improving thermal 
conductivity between the integrated circuits 
and the heat sink. It is important to note 
that effective heat dissipation is essential in. 
order to prevent premature thermal shut- 
down of the regulators. Furthermore maxi- 
mum load currents can only be achieved 
if there is effective heat transfer from the 
regulators to the heat sink. 
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Fig. 2. Copper foil and component layout for the power supply printed circuit board. 





CASE 


The Versatile Bench Power Supply may 


be housed in any suitable ABS or metal 
enclosure which measures approximately 
220 x 230 x 105mm or greater. Ventilation 
is unimportant provided there is sufficient 
volume of air inside the unit. If in any 
doubt, ventilation holes can be cut at 
strategic points in the underside and rear of 
the unit. This. precaution was not found 
necessary on the prototype which was 
‘“‘soaked”’ for ten hours at rated output 
(12V 1A) in an ambient temperature of 30 
degrees C. 

In any event, the case should be fitted 
with aluminium front and rear panels to 
facilitate mounting of the controls, con- 
nectors and indicator. The front and rear 
panels should be marked out before drill- 
ing and cutting takes place. There is noth- 
ing particularly critical about the layout 
of the unit and constructors may wish to 
experiment with the location of the front 
panel controls and sockets. 

The two controls and five output sock- 
ets all require round holes to be cut in 
the metal front panel. This is a fairly 
straightforward exercise (it is, however, 
worth using a centre punch so that the drill 
bit does not wander!) however the rear 
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mounted IEC mains power connector and 


front-panel mounted mains switch require 
rectangular mounting holes and are thus 
not quite so easy to deal with! In produc- 
tion applications, the required holes are 
normally cut using a rectangular punch but 
constructors are very unlikely to have 
access to such a tool. There is, however, no 
need to panic since the required apertures 
may be cut by means of the following 
simple procedure: 
(a) Accurately mark out the required 
apertures on the aluminium front and 
rear panels using a ruler and sharp pen- 


cil. 
(b) Carefully drill 6.5 mm (or larger) 
diameter holes at each corner (within the 
area of material to be removed). 
(c) Cut, using a tension file (fitted in 
a hacksaw or coping saw) between the 
four holes and carefully remove the un- 
wanted metal. | 
(d) Use a flat file to trim the metal back 
to the marked outline. 
For reference, the dimensions (height fol- 
lowed by width) of the rectangular holes in 
the prototype unit were as follows: 
IEC chassis plug and_fuseholder: 
48.5 x 34.5mm . 
Rocker-action mains switch: 27.5 x 22.5 
mm 


In any event, constructors are advised to 
check the dimensions of the components 
actually used prior to marking out the 
front and rear panels. 


CONNECTORS 


The IEC mains connector specified for 
use in this project is fitted with integral 
20mm fuseholders. In the event that such a 
component is unavailable, a standard IEC 
chassis mounting plug can be used in con- 
junction with two separately mounted 20 
mm fuseholders. 

All mains connections (i.e. those as- 
sociated. with the IEC mains connector, 
fuseholders, and mains switch) are made 
with the aid of shrouded snap-on recep- 
tacles. This method of wiring is inherently 
safe (since all joints are fully insulated) and 
furthermore it avoids the need for solder- 
ing directly to the individual components. 

Two sizes of receptacle. are be required; 
250 (0.25 inch) for the IEC chassis connec- 
tor and rocker-action mains switch and 110 
(0.11 inch) for the fuseholders and trans- 
former connections. The receptacles are as- 
sembled as follows: | 

(a) Select the appropriate wire colour 
(see below) and cut the wire to the re- 
quired length. 

(b) Prepeare the ends of the wire by 
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Fig. 3. Fitting the receptacles. 
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Fig. 4. Fitting the header contacts 
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stripping back the insulation by 3mm 

(110 receptacles) or 5mm (250 recep- 

tacles), twist and tin the ends. 

(c) Fit receptacle covers (of ap- 
propriate sizes) to the wires (the larger 
open end should face towards the tinned 
end to which the receptacle will be 
fitted). 

(d) Insert the tinned ends into the 
receptacles. Bend the receptacle to grip 
the tinned wire and insulation (as shown 
in Fig. 3). | 

(e) Apply heat from a soldering iron bit 
and run a small amount of solder into 
the receptacle from the open end. 

(f) Slide the receptacle cover over the 
receptacle until it is completely insu- 
lated. 

The wire used for the mains wiring should 
be 7/0.2mm or 16/0.2mm stranded equi- 
pment wire which conforms to BS 4808. 
The following colour coding is recom- 
mended: 

Brown: Mains - line. Blue: Mains - 
neutral. Green: Mains - earth. Pink: All 
low-voltage a.c. wiring 

Connections to the printed circuit board 
are made using two 5-way printed circuit 
board headers. 

(a) Select the appropriate wire colour 
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(see below) and cut the wire to the re- 
quired length. 

(b) Prepare the ends of the wire by 
stripping back the insulation 2.5mm 
from the end. Tin the end. 

(c) Insert the tinned end into the 
sprung contact. Bend the header contact 
to grip the tinned end and insulation (as 
shown in Fig. 4). 

(d) Apply heat from a soldering iron 
and run a small amount of solder into 
contact from the spring-loaded end (take 
care to use the absolute minimum of 
solder!). 

(e) Snap the receptacle into the body 
of the printed circuit board header (it 
should be gently pushed into the body of 
the header until it locks into place). 

The wire used to make connections to the 
l.e.d.power indicator and 4mm screw ter-. 
minals should be 1/0.6mm conforming to 
BS 4808. The following colour coding is 
recommended: 

LED cathode: Black. LED anode 
connection: Violet. 0V/common terminals: 
Black. Variable output (+ ve): Red. Fixed 
+5V output: Blue. Fixed +12V output: 
Yellow. 

The internal wiring of the versatile bench 
power supply is shown in Fig. 5. It is 
important to carefully check the wiring of 
the unit before attempting to connect the 
power supply to the mains. Particular 
emphasis should be placed on the mains 
wiring and mains transformer connections. 


TESTING 


Insert two 20mm IA quick-blow fuses 
into the IEC chassis plug assembly, con- 
nect an IEC mains lead (fitted with a 3A 


mains fuse), and switch the unit on. The 
l.e.d. power indicator should become il- 
luminated. Set both controls (VRI and 
VR2) to the fully clockwise position (i.e. 
maximum voltage and current). Connect a 
voltmeter (preferably digital type) to each 
output in turn (the negative meter lead 
can be connected to either of the black 
OV terminals) and measure the voltages 


’ produced. These should be within the fol- 


lowing range: 
Maximum variable output (red ter- 
minal): + 15V to +17V | 
Fixed +5V output (blue terminal): 
+ 4,75V to +5.25V 
Fixed +12V output (yellow terminal): 
+11.5V to +12.5V Now set the volt- 
age control (VR1) to minimum and again 
measure the voltage produced at the vari- 
able output (red terminal). This should be 
in the range: 

Minimum variable output (red terminal): 

+2.4V to +3.2V. 

To check the operation of the current 
trip, the variable output should be set to 
provide an output of approximately + 12V. 
The current control (VR2) should remain 
set at the maximum (fully clockwise) posi- 
tion. Now connect a 560ohm 1/2W carbon 
resistor to the variable output (i.e. between 
the red and black terminals). Slowly back- 
off the current control until the output volt- 
age starts to fall rapidly to a low value. If 
all is well, current limiting should occur 
at a position which is roughly half-way 
between the maximum and minimum set- 
tings. The output voltage should fall to a 
very low value as the setting of VR2 cur- 
rent control is further reduced. 

If any of the output voltages are not 


COMPONENTS 


Resistors 





R1 222 2.5W vitreous coated wirewound 
R2 1k 0.5W 5% carbon 


R3 1k 0.25W 5% carbon See 


SOP 
TALK 


Potentiometers 
VR1 10k 1W panel/p.c.b. mtg. lin. 
VR2 100 1W panel/p.c.b. mtg. lin. 


Capacitors 
ay 


4700p axial elect. 25V 
100n miniature dipped case polyester (4 off) 
100u axial elect. 25V (3 off) : 


C2, C3, C4, C7 
C5, C6, C8 


Semiconductors 
BR1 200V 1.6A in-line bridge rectifier (e.g. SKB2/02L5A) 
1C1 L200 | 
IC2 7812 
IC3 7805 
D1 Red LED (with mounting bezel) 


Miscellaneous 
T1 20VA mains transformer with two secondary windings, each rated 
at6V 1.6A 

2-way straight p.c.b. header (0.1in pitch) (2 off) 
5-way straight p.c.b. header (0.1in pitch) 
_ 5-way socket housing (0.1in pitch) (2 off) 
20mm 1A quick-blow fuses (2 off) 
DPST snap-fit rocker-action mains switch 
Heatsink, 3.5deg. C/W finned black heatsink approx. 75 x 108 x 14mm (see text); 

Enclosure, ABS enclosure (220 x 230 x 105 mm) with aluminium front and rear panels; 

knobs, Styled grub screw fixing knobs with pointers (2 off); terminals, insulated 4mm 

terminals (1 red, 2 black, 1 blue, 1 yellow); receptacles, (7 off) 110 (0.11in) receptacles 

(10 off) 250 (0.25in) receptacle covers (7 off) 110 (0.11in) receptacle covers (10 off); 

mains plug, double fused snap-in IEC chassis plug; printed circuit board (see text) avail- 

able from the EE PCB Service, order code EE710; pillars plastic or aluminium alloy (see 


text) with self-tapping No. 6 fixing screws (4 off) 
£ sO Plus case 
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Fig. 5. Internal wiring of the versatile bench power supply. 
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Fig. 7. Connecting a voltmeter to the 
variable output 


within the ranges specified or if the variable 
output current limit fails to operate as 
described, it is best to switch off and 
disconnect the mains power before care- 
fully checking the printed circuit board and 
internal wiring. 


MODIFICATIONS 


A number of useful modifications may be 
made to the basic power supply design. The 
suggestions made here are provided as 
‘food for thought” and should make a 
‘starting point for further development. 
Constructors are invited to report their 
own modifications to be incorporated in 
the Readers’ Feedback which will appear in 
the final part of our Design series. 
Additional fixed dual-voltage outputs 

The ability to provide dual-voltage out- 
puts (i.e. outputs of identical voltage but of 
opposite polarity) can be an extremely use- 
ful additional facility when dealing with 
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equipment which requires split power sup- 
ply rails (such as +5V, +9V or +12V). 
This facility can easily be added to the 
versatile bench power supply and, in order 
to support the necessary modification, suf- 
ficient space has been left to accommodate 
a fixed dual-voltage module at the rear of 
the unit. 

The outputs provided by this module can 
easily be made available via 4 mm screw- 
terminals fitted to the rear panel whilst the 
required low-voltage a.c. input (2 x 6V) can 


be derived from the existing mains trans- 


former (the centre-tap link is taken to the 
OV connection on the dual-voltage mod- 
ule). It is important to note that, since 
the fixed and variable power suppyly mod- 
ules are not electrically isolated when a 
common low-voltage a.c. supply is used, 
the OV connections should remain separate 
(i.e. there should be no direct connection 
between the two modules). 
Increased output voltage capability 

In some circumstances, the maximum 


variable output voltage of +15V can be 
considered something of a_ limitation. 
Indeed, under full-load, the output voltage 
may fall to somewhat less than this value. 
In order to increase the maximum output 
voltage to around 22V, the following 
modifications are required: 

(a) Replace the mains transformer, T1, 
with a suitable rated (30VA, or greater) 
component with two secondary wind- 
ings, each rated at 9V 1.6A (or greater). 

(b) Replace C1 (4700p 25V) by a 4700p 
axial lead electrolytic rated at 35V (or 
greater). 

(c) Replace C8 (100p 25V) by a 100p 
axial lead electrolytic rated at 35V (or 
greater). 

(d) Replace RI (2.20hm 2.5W) by a 
4.7ohm vitreous coated wirewound com- 
ponent rated at 6W 

(e) Replace the heatsink (3.5 degrees C 
per Watt) by a ‘similar unit rated at 3 
degrees C per Watt (or less). 

Adding a voltmeter 

Rather than rely on the front panel 
calibration marks, a meter can usefully 
be added to display the output voltage 
produced by the variable output of the 
power supply. An analogue meter (based 
on a moving coil movement) can simply be 
connected in parallel with the output ter- 
minals. If a meter calibrated directly in 
“volts” is available, it should have a full- 
scale reading of either 20V or 25V. Such an 
instrument will generally incorporate the 
necessary series multiplier resistor and thus 
no external component will be required. If, 
on the other hand, a meter calibrated in 
“uA” or “mA” is to be used, it will require 
a series resistor (see Fig. 7) the value of 
which can be determined from the follow- 
ing formula: 

_ Vv 
R= ___—R»m 
les 
where V is the full-scale deflection voltage 
(e.g. 20V), Ips is the full-scale deflection 
current and Ry is the resistance of the 
moving coil. 

Ips will typically be 50pA, 100HA or ImA 
and the meter scale will have to be modified 
so that appropriate increments of voltage 
(rather than current) are indicated. This 
is not a particularly arduous task since 
most meter scales are removable and rub- 
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down transfers can be carefully applied to 
produce a professional finish. 

As an example and assuming that a ImA 
meter movement having an internal coil 
resistance of 200ohm is to be employed, the 
required value of series multiplier resistor 
will be: 


—20V _ 500 ohms 
ImA 


thus R= 20k - 0.2k=19.8k 


This value can be realised by connecting 
an 18k resistor in series with a Ik8 resis- 
tor. Both resistors should be close tolerance 
+ 5% (or better) types. 

As an alternative to the use of an 
analogue meter and at a little additional 
expense, a digital panel meter module can 
be used. These are available in two forms 
with either l.e.d. and l.c.d. displays and 
require a separate supply voltage of +5V 
(l.e.d.) or typically + 7.5V to 15V (l.c.d.). 

In the first case, the supply may be taken 
from the fixed +5V power supply output 
whilst in the latter case the supplyymay be 
derived from the + 12V fixed output. Mod- 
ules are usually provided with comprehen- 
sive connecting instructions. It is perhaps 
worth stating that the l.e.d. types offer very 
much improved readability under poor 
lighting conditions and thus can readily 
justify the slightly higher cost. 

Front panel mounting of either an 
analogue meter movement or a digital 
panel rneter module should prove to be 
reasonably straightforward and an area of 
no more than about 60 x 46mm (analogue 
meter) or 72 x 36mm (digital meter mod- 
An additional + fixed output board can easily be added as shown above. ule) will be required. O 


PCW SOUND GENERATOR 


Unispired by your PCW'S “beeping”’? This unit gives the PCW three channel stereo sound. The frequency and 
volume of each channel! is software programmable, noise can be added into any or all channels and there is an 


envelope generator. 


TEACH-IN 91 DESIGN YOUR OWN 
CIRCUITS 


The next instalment deals with transistor and operational amplifier circuits. The design problem involves a 
microphone preamplifier and the Teach-In ’91 Project is an INTERCOM SYSTEM. 


SPATIAL POWER 
DISPLAY 


An attractive and novel way of monitoring the output from a stereo 
system. This unit will provide four separate visual displays 
representing the output from each of the four speakers in a car hi-fi 


system. It can also be used with other audio equipment. 
I you like Hashing lights, knobs, whistles and all the gadgets then 


this is for you! 
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Constructional Project 


12V LAMP/VACUUM| =, 
CLEANER CHARGER 


T, R. de VAUX-BALBIRNIE 





A lamp or vacuum cleaner 
charger for the family on the 


InlovVve 

MALL rechargeable lamps and 
Sie cleaners of the Black & 

Decker ‘“‘Dustbuster” type are very 
popular. These contain nickel-cadmium 
batteries which are kept charged from the 
mains using a small plug-in unit. Such 
lamps and vacuum cleaners are useful for 
general jobs inside the car, caravan or boat. 
However, on trips away from home where 
no mains supply is available, they are of 
limited use. This is because the operating 
time available from one charge is quite 
short. 


OPERATION 


The present circuit temporarily replaces 
the existing mains unit and enables charg- 
ing to be effected from a 12V d.c. source 
(car battery). The appliance may then be 
kept charged from the car system or from 
a caravan or boat supply. The lamp or 
vacuum cleaner may then be used just as it 
is at home. . 

The unit may be used to charge lamps, 
vacuum cleaners or other appliances 
operating from up to 8 cells (nominally 
9.6V). It may also be used as a “straight” 
general purpose nickel-cadmium battery 
charger. No modification is made to the 
lamp or vacuum cleaner itself - apart from 





fitting an additional socket - so mains 
charging may be resumed at any time. 

The 12V Lamp/Vacuum Charger is very 
straightforward to construct but note that a 
milliammeter (or multi-tester) will be needed 
at the setting-up stage. This can probably be 
borrowed if one is not owned — an inex- 
pensive one will be quiet good enough for 
the purpose since high accuracy is not re- 
quired. Since the metal case is connected to 
the negative supply, the device is suitable for 
negative-earth systems only. 

The charger has a three-position switch 
providing “off”, “trickle” and “boost” 
charging. The “boost” setting will bring 
totally discharged batteries back to full 
charge in approximately 16 hours. No 
harm will result if the switch is left in this 
position continuously but this practice is 
thought to reduce the life of the batteries 
somewhat and wastes power. 

The “trickle” setting will normally be 
used for continuous charging. The load of 
10mA approximately here imposes negli- 
gible drain on the charging battery. The 
circuit is fitted with a fuse which will 
guard against circuit failure accompanied 
by gross overcharging. 


Nickel-cadmium batteries (Ni-Cads) re- 


quire constant current charging. The cir- 


Fig. 1. Complete circuit diagram for the 12V Lamp/Vacuum Cleaner Charger. 
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cuit must therefore be designed to provide 
a steady output current despite quite wide 
variations in the operating voltages. Thus, 
as the terminal voltage of the _nickel- 
cadmium cells rises or when the input 
voltage changes, correct charging will be 
maintained. 


CIRCUIT 
DESCRIPTION 


The circuit for the 12V Lamp or Vacuum 
Charger is shown in Fig. |. SI is a 4-pole 
3-position slide switch but only two poles 
are used in this application - poles A and 
B. It would be possible to use a two-pole 
rotary switch instead. Alternatively, two 
two-position slide switches - one to select 
charging mode and the other for on-off 
switching could be used. In this circuit, 
pole B is responsible for on-off switching 
while pole A provides circuit changes for 
trickle/continuous settings. 

With S1 in position 1 (OFF), the supply 
positive feed is disconnected from the rest 
of the circuit. In position 2 (TRICKLE) 
and 3 (BOOST), pole B connects the 
supply. Current now flows through diodes 
D1 and D2 connected in series and through 
resistor, R1. Since a forward biased silicon 
diode develops 0.7V approximately be- 
tween its ends, there will be 1.4V appearing 
between the base of transistor TR! and the 
positive supply line. / 

Note that TRI is a pnp transistor rather 
than the more usual npn type. The emitter 
of TRI has resistor, R3, and either resis- 
tor, R2, or the network consisting of fixed 
resistor R4 connected in parallel with pre- 
set, VR1, connected to the positive supply 
line according to whether S] is in position 2 
(TRICKLE) or 3 (BOOST). 

With TRI carrying base current via R1, 
the transistor is biased on and approxi- 
mately 0.7V will appear between base and 


emitter. There will therefore be approxi- 


mately 1.4V -— 0.7V=0.7V appearing be- 
tween TR1 emitter and the positive supply 
line. By selecting suitable values for R2, 
R3, R4 and VRI the current flowing may 
be controlled. 

The emitter current is the sum of the 
collector current and base current but since 
the base current is small, the collector and 
emitter currents are virtually the same. The 
nickel-cadmium battery pack, BI, is con- 
nected in the collector circuit through plug 
and socket, PLI/SK1, so its charging cur- 
rent is practically the same as the emit- 
ter current. Diode, D3, prevents current 
possibly draining from the nickel-cadmium 
cells into the rest of the circuit if SI 1s 
switched off. 
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CHARGING 
CURRENT 


Suppose a charging current of 120mA is 
required (a typical value) with the circuit 
on BOOST. Using Ohm’s Law for the emit- 
ter resistance: R= V/I=0.7/0.12=6 ohms 
approximately. Since R3 is fixed at 3Q3, 
VRI will need to be adjusted to 3 ohms 
approximately. The meter referred to ear- 
lier will be needed to get this figure right 
since the predicted value may vary by a 
small margin from the theoretical one. The 
value of resistor, R2, sets the trickle current 
to 8mA approximately and no adjustment 
is allowed for here since its value is not 
critical. 

The predicted current will flow through 
Bl so long as its total nominal voltage 
over that of the supply is developed be- 
tween TRI collector and emitter. For ex- 
ample, suppose the battery pack is rated at 
nominal 4.8V (four cells) and the supply is 
12V. 0.7V appears across the emitter resis- 
tor as explained previously. A further 0.7V 
is developed across D3 and 4.8V across the 
battery pack itself. The total excess voltage 
-is therefore 12 - (0.7+0.7+4..8)=5.8V. 
This will appear between TRI collector 
and emitter and will vary during the course 
of charging to maintain a stable operating 
current. This will take account of the 
terminal voltage of BI rising as the cells 
charge and variations in the supply volt- 
age. 


Transistor TRI will dissipate power as — 


the product of the voltage between collec- 
tor and emitter and the current flowing. 
This will appear as heat. Even if the output 
terminals were short-circuited, the current 
as calculated would still flow but now 
the maximum excess voltage (nominally 
10.6V) would appear between collector and 
emitter. More heat would therefore be 
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COMPONENTS 


Resistors 
R1 2k2 
R2 82 


SHOP 


<TR 


All 0.25W 5% carbon. 


Potentiometer 
VR1 100 sub-miniature horiz. 
preset. 


Semiconductors 
TR1 BD136 pnpsilicon 
D1 to D3 1N4001 silicon (3 off) 


Miscellaneous 3 

S1 4-pole 3 position slide 
switch — (see text) 

FS1 20mm.chassis fuseholder 
and.250mA quick-blow 
fuse to suit. 

Stripboard 0.1 in. matrix, size 13 strips 
x 11 holes; aluminium box size 76 x 51 
x 25mm; T0126 mounting kit; rubber 
grommets (2 off); adhesive fixing pads; 
2.1mm power in plug and socket to suit; 
two-core stranded wire; “rainbow” rib- 
bon cable; self-adhesive plastic feet (4 


| 


Approx cost 
guidance only 





produced. TRI is of a type normally 
used for audio amplifier applications — in 
some ways the present circuit behaves like 
an amplifier with the transistor operating 


somewhere between cut-off and saturation. | 


appliance. 


PRHE- 
CONSTRUCTION 
CHECK 


Before commencing construction of the 
main unit, the appliance’ must be partly 
dismantled to fit the power-in socket. It is 
also necessary to determine the number 
and type of cells inside. This is usually 
a simple matter of removing a few self- 
tapping screws which hold the two halves 
of the case together. Any number of cells 
up to eight is satisfactory four being com- 
mon. . 

While inspecting the cells, take note of 
their size (height and diameter) and 
whether any additional circuitry exists 
inside the case. If there is additional 
circuitry, apart from the lamp motor and 
on-off switch, it will be as well to abandon 
the project. However, it may be possible to 
use the ‘“‘break”’ contacts on the power-in 
socket to isolate it when the plug is 
inserted. A typical arrangement is shown in 
Fig. 2. , 

Look for a free space for the power-in 
socket (perhaps in the handle as in the 
prototype — see photograph), drill a hole 
and mount it. Note that the single hole 
mounting type gives a neater appearance 
than the two-hole fixing variety. Check that 
the internal batteries are connected direct 
to the mains charger connector and con- 
nect the new socket direct to these using 
light-duty twin stranded wire. Alterna- 
tively, make the connections direct to the 
solder tags on the batteries themselves. 

Take note which connection is the posi- 
tive one so that the new charger will be con- 
nected with the correct polarity later. This 
is essential as damage will be caused if it 
is connected to the nickel-cadmium cells in 
the wrong sense. When this work has been 
checked, the unit may be re-assembled. 


Fig. 2 (left). Adding a power-in socket to the existing low 
voltage vacuum cleaner. 


(below). The power-in socket installed in the handle of the 
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CONSTRUCTION 


The circuit is built chiefly on a piece of 0.1 
in. matrix stripboard, size 13 strips x 11 
holes (see Fig. 3). Begin by cutting this 
to size, drilling the single mounting hole 
and make the track breaks and inter-strip 
link. After a careful check for errors, the 
soldered on-board components should be 
added. Take care over the polarity of the 
three diodes. Solder 8 cm pieces of light- 
duty stranded connecting to wire copper 
strips A, C, D, E, F,G, J and L as indicated. 
Using different coloured wires e.g. “‘rain- 
bow” ribbon cable here will help in avoid- 
ing wiring errors. ? 

Note: Since the case is used as a heatsink 
for transistor TR1, an aluminium box must 
be used. 

Drill holes in the box for input and out- 
put leads also for SI, FSI, TRI, circuit 
panel and solder tag mounting. Fit rubber 
grommets in the input/output lead holes. 
Mount S! — some packing will be needed 
between the body and case so that the 
plastic slider does not protrude too far on 
the outside. | 

Mount all remaining components but do 
not attach the circuit panel yet. Complete 
the internal wiring (see Fig. 4) noting that 
TRI must be attached using a mounting 
kit. This will isolate it from the metalwork 
electrically yet allow the free flow of heat. 
Note that S1 wiring refers to the particular 
type of switch used in the prototype unit. 
This may need to be modified to suit the 
particular switch or switches being used. 

Input and output leads consist of 
pieces of light-duty twin stranded wire. 
Figure-of-8 loudspeaker wire is ideal since 
one wire is striped and this may be used to 
denote the positive one. Put strain relief 
clamps on the input and output leads inside 
the case to prevent them from pulling free 
in service. Note the connection between the 
wire leading from strip F on the circuit 
panel and the positive output lead. This 
joint must be properly sleeved to prevent 
short-circuits. 


Place three or more adhesive fixing pads 
on the copper strip side of the circuit panel. 
These will keep all connections well clear of 
the metalwork when it is in position. At- 
tach the panel securely using an 8BA fixing 
through the hole drilled for the purpose. 
Insert the fuse into its holder. Note that all 
components are mounted on the base sec- 
tion of the box with nothing on the lid. Fit 
the base of the case with self-adhesive plas- 
tic feet. Switch S1 ‘off’ and leave VR1 ad- 
justed fully anticlockwise. 


TESTING 


Make a basic test by connecting the 
output wires direct to the miliammeter 
observing the polarity. If a multitester is 
being used for this purpose, it should be set 
to a d.c. current range of not less than 
250mA full-scale deflection. Connect the 
input wires to the supply, again, observing 
the polarity. For this test, a 9V PP9 battery 
in good condition will do. 





Switch S1 to “TRICKLE”. A current in 
the region of 10mA should be indicated. 
Now switch to “BOOST”. The meter 
should read about 10 to 20mA which may 
be increased by rotating VRI clockwise. 
Do not exceed 200mA - although it may 
be impossible to reach this figure anyway. 
Set the current to the correct value. 

If ““C” size cells are used (27mm high 
x 49mm diameter) then 150 to 200mA 
would be correct. Sometimes specialist 
sizes are used — the Dustbuster uses 
so-called ““RR”’ cells 42mm high x 23mm 
diameter) and here 100 to 120mA would 
be appropriate. Where “AA” cells are 
used (50mm high x 14mm diameter) then 
30-40mA is suitable. 

Solder the output wires to the power-in 
plug. Fit the input wire with a plug ap- 
propriate to the existing installation. The 
switch may now be labelled, the case as- 
sembled -— checking for trapped wires —- 
and the unit put into service. 


Fig. 3. Stripboard component layout and details of breaks in Fig. 4. /nterwiring from the circuit boad to all off-board com- 


the underside tracks (not to scale). 
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RTVC HAVE DONE IT AGAIN! 
We have secured all stocks of nearly new factory 
refurbished units with manufacturer approved, at 
unrepeatable prices. We also offer a 6 month 
guarantee with all units (this only applies to 
products marked * on this page.) 








Alba digital auto reverse push button AM/FM / 
LW car stereo with separate bass/treble control 
APPSS on tape. 25 watts per channel output, 
with line output for car components use. 


* £79.40 + £2.30 pp 






Digital 


auto 
AM/FM/LW car stereo, with tape volume and 
balance control. 9 watts output per channel 


Sparkomatic Phoenix reverse 


*£52.40 +£2.80 pp 








Sparkomatic Auto reverse AM/FM car stereo with 
tone, volume and balance control 


*£44.20+ £2.80 pp 
IN-CAR STEREO BOOSTERS 


In-Car Stereo Hi-power 
booster ampifiers. 400W 
output. 200W x 2 in- 
puts for low power car 
stereos and phono in- 
puts short circuit protec- 
tion 


£11 0.95+£2 pp 


150W output 75 x 2 
inputs as above 


£46.00 








i RE: + £2.00 pp 








IN CAR WOOFERS 
6%" 40W Nominal, 6(0W Max, 4 ohm Goodmans 
woofer. £9.95 +£1.90 pp 
8” 6OW Nom. 90W Max, 4-5 ohm Richard Allen 
woofer £33.80 + £3.50 pp 
10” 100W Nom. 150W Max 4-5, ohm Richard Al- 
len woofer £41.50 + £3.50 pp 
10” 150W nom, 300W max 4-5 ohm Eminence sub 
woofer £43.50 + £3.50 pp 
12” 100W Nom. 250W Max, 4-5 ohm Richard 
Allen woofer £43.50+ £4 pp 
12” 150W nom 300W max 4-5 ohm Eminence sub 
woofer £45.00+ £4 pp 
15” 200W Nom. 400W Max, 4-5 ohm Richard 
Allen woofer £60.00+ £5 pp 


TWEETERS AND MID RANGE FOR 
IN-CAR USE 
4%" 100W 4-5 ohm sealed back mid-range. 
Goodman | £5.50+ £1.50 pp 
2%" 65W 4-5 ohm Ferro fluid cooled dome tweeter 
with housing. Audax £5.00 + £1.20 pp 
3%" 100W 8 ohm Ferro fluid cooled dome tweeter 
for 4-8 ohm use £6.90 + £0.80 pp 


IN CAR 3-WAY 200W STEREO 
CROSSOVER NETWORK 
Electronicly divides the sound output from car 
stereos into bass, mid and treble speakers crossover 
points 800Hz and 5KHz (6dB per oct) 4-5 ohm 
imp. Size 200 x 135 x 55mm.£19.50 + £1.80 pp 














30+ 30 WATT GRAPHIC EQUALISER 
BOOSTER AMPLIFIER 


GRAPHIC EQUALIZER BOOSTER ———— = 
2« ax « Koma 





Improve the sound and output of your low power 
car stereo unit with this 60 watt graphic equaliser 
booster. It has 10 slider controls so can accurately 
select the tonal quality of the music and a fader 
control to adjust the front to back volume; LED 
power display and stereo headphone jack 





£24.20 + £1.80 pp | 


As illustrated above with 7 slider controls 


£19.90 +£1.80 pp | 
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ACOUSTIC REAR PARCEL SHELF 


To get the best sound from your car woofers, replace your 
rear hatchback parcel shelf with one of these 14mm thick 
fibreboard units, tailor made for your car, supplied with 
grille cloth and fixings. When ordering please state make, 


model, and year of Reg. £39.80 + £6 pp 
AUSTIN ROVER SHELF MOUNTING 


15 watt pod speaker. Moulded in black plastic housing for 
vertical or horizontal use, contains 4%"’ Goodmans drive 


unit with agoodsizemagnet £6.95 pair + £2 pp 
HIFl WOOFERS 7 


10” round 100 watt Goodmans Hifi woofer 2’ coil, paper 
cone, foam rubber surround 4'%4"’ magnet, frame size 10’s”’ 
imp 8Q £17.50 + £2.80 pp 
8” round 100 watt Audax Hifi woofer, 1°° coil with 
fitted phaseplug, Hiteck TPX polimar core with rubber 
surround 4%4"° magnet, die cast chassis, size 9%” 82 
imp £34.90+£4 pp 
8” square 80 watt Audax Hifi woofer, 1% coil, 
polypropylene cone, rubber surround, 3%'’ magnet, 
chassis size 8°s"’ square 8Q imp £19.70 + £2.50 pp 
8” round 70 watt Peerless Hifi woofer 1° coil, treated 
paper cone, foam rubber surround, 3%’ magnet, 82 imp 

£12.50 + £2.50 pp 
5%'’ 45 watt Audax Hifi woofer 1” coil, Bextrene treated 
cone, rubber surround, 4’ magnet, 82 imp £9.80+ £3 pp 
5% 35 watt Goodmans Hifi woofer, 1° coil, treated 
cone, surround, 3%'° magnet, 82 
im . £7.20 + £2.50 pp 
4%" square 35 watt Audax Hifi woofer, 1in coil, paper 
cone, rolled surround, 234’ magnet, 8Qimp £7.50 + £2.50 
pp 


































rubber 
















_HIFI TWEETER AND MID RANGE 







43s" square 100 watt Goodmans sealed back mid 
range, 1” coil, treated paper cone, 27s’ magnet, 82 
imp £5.50 + £2.50 pp 






4” square 75 watt Audax sealed back mid range °4" coil 
treated paper cone, Ferrofluid cooled coil, chassis size 3’s" 


82 imp 

£7.95+£1 pp 
4” round 130 watt Peerless 1° metal dome Hifi 
tweeter, 1°’ coil, 2%s’° magnet, rec. crossover freq 
3KHz £15.90 + £1.60 pp 
4%" x 2%'' 75 watt *4" direct drive dome tweeter, Ferrofluid 
cooled °4"' voice coil rec crossover, freq 4.5KHz as above 


but with 3°s"’ face plate 
£6.90 + £1.30 pp 


MOTOROLA PIZO CERAMIC TWEETERS 


Convert electrical energy into sound without the use of 
voice coils and magnet assemblies. No moving mass , 
hence excellent transient response and low distortion with 
high efficiency levels as they cannot reproduce bass 
sounds . No crossovers are required 

3%" square, 50 watt Pizo super horn tweeter 


£5.95 +75 pp 
£5.75 + 75pp 


2” x 6” wide dispersion 400 watt Pizo horn tweeter 


£11.95+ £1 pp 


MULTIBAND RADIO 
cam. WHF 54-176MHz + AM CB BANDS 1-80 
Listen to: AIR TRAFFIC CONTROL, 


7 AIRCRAFT, RADAR, 
£17.95 PUBLIC UTILITIES. 


RADIO AMATUERS AND 

ve eee MANY MANY MORE 
; SQUELCH CONTROL 

4 “RUBBER DUCK AERIAL’ 


ROSS PUSH BUTTON RADIO 
Mains and battery operated. 

High quality VHF/FM, 

Medium and Long Wave receptio 
6 push button selected 
preset stations. 

Fully retractable telescopic 
aerial 
Headphone/earphone 
jack socket. 

Size 230H x 150W x 65D 
Ref. RE-5500 

Brand new. 

Listed price over £30.00 


£14.95 +£2.80 pp 





























3°4"’ round, 50 watt Pizo horn tweeter 

























































4.5" ROSS MONO TV 
WITH AM/FM RADIO 










+ £49.95 +£4.10pp 


RADIO AND TV COMPONENTS ACTON LTD | 
'21 HIGH STREET, ACTON, LONDON W36NG | 


| 


| MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES with orders 












Nett monthly accounts to Schools, Colleges and P.L.C. only 
ACCESS.-VISA. Phone orders between 9.30-12pm please. Overseas readers| 
Wah acm cel meltlohe:melame(-1ihVi:1 ay 
Phone 071 723 8432 or 081 992 8430 | 

Callers 323 Edqware Road, London W2. Closed Sun 
21 High St, Acton, London W3, closed Sun, Mon, Tues & Wed 


~AMPHONIC 125+125 POWER AMPLIFIER 


2 CHANNEL HAND HELD 
WALKI TALKIES 


Ideal for sports or any outdoor 






activities. Built-in squelch and 
volume control, range 1.5Km 
maximum; 27MHz 2. channel 


crystal controlled superhet circuit 
with built-in condenser mic and 





speaker. Size 172 x 60 x 
33mm £39.90 + 1.50pp 
VIDEO SENDER 


With this handy unit you can transmit the out- 
put of your home video, video camera or satel- 
lite equipment over-the-air to a receiving televi- 
sion within a range of 100ft. Simply connect the 
video and audio output of your equipment into 
this unit and a 10-13.8V dc power supply extra 
£3.75 size 122x70x21mm £18.95 + 1.55 pp 


VHF RADIO TRANSMITTERS 
100mW mini bug. Built on a neat little fibre glass 
pcb with condenser mic. Fully tunable over the 
7M band. 9V DC £5.75 + £0.90 pp 
2 Watt transmitter kit, supplied with fibre glass 
pcb, all components, diagrams, ready for you to 
build. 12-24V DC. £7.50 +£0.70 pp 
25 Watt Transmitter kit. Fully tuneable over the > 
FM band. Kit comprises double sided pcb dia- 
grams and all components, including heat sink. 
Supply voltage 12-18V DC. Transmitters listed on 
this page are not licensable in the UK. 


30+ 30 WATT AMPLIFIER KIT | 











An easy to build amplifier with a good specifica- 

tion. All the components are mounted on the 

single PCB which is already punched and back- 

printed. 

e@ 30W x 2 (DIN 4 ohm) 

e CD/Aux, tape |, tape Il, tuner and phono in- 
puts. 

e Separate treble and bass. 

@ Headphone jack. 

Size (H.W.D.) 74 x 400 x 195mm. 

Kit enclosed: case. PCB, all components, scale 

and knobs £36.80 + £3.50 pp. 

(Featured project in Everyday Electronics, April 

1989 issue). Reprint Free with kit. 


QUICK START BELT-DRIVE | 
VARI SPEED DISC TURNTABLE: 
Quick start, ideal for scratching® 
Pitch control 

Target lamp 

Counter weighted tubular 
tone arm with plug-in head, 
shell al 
2-speed full manual control 4% 
Remote start stop 

* 7.5Kg £112.90 + £7 pp 
















125 watt per channel stereo power amplifier with inde- | 
pendent volume controls, professional 19" rack mount and 
silent running cooling fan for extra reliability. 


Output powet................000000.. 125W RMS max. per channel 
Output Impedance.................ccccccscscsesssetersersss 4 to 16 ohms 

(max power into 4 ohms) 
MUI. bs os crsiissescessscossnssensevsnevecechseseets 450V at 22K ohms 
PrOLOCTION.........0.d.cscccveeees Electronic short-circuit and fuses 
INE Seek hsv sagas bitch shcnaacshotaSiesvecricnn’ 220-240V a.c. 50Hz 
SR MINIY 7.4 vets gue sciardhanessotaccusevasinetoes 435 x 125 x 280mm 


£142 +£7.00 pp 





Specification: 5n ratio mic less than 1mv (745dB). 
Phono: 0.4mV less than (755dB) e Talkover -12dB e 
Power AC220-240 at 3 watts e Size 10%s" x 8%" x 2%" @ 


Weight 4% Ibs £89.95+£5 pp 
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TRANSISTORS MPS9015 MC-3302 COMPUTER IC’S 
MC-3401 

MC-3403 2114 
MC-3423 

NE-531 

NE-544 

NE-555 

NE-556 

NE-565 

NE-566 

NE-567 

NE-570 

NE-571 

NE-592 

NE-5532P 

NE-5534P 


74 SERIES 


7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7413 
7414 
7416 
7417 
7420. 
7421 
7425 
7430 
7437 
7438 
7442 
7447 
7450 
7451 
7454 
7470 © 
7473 
7474 
7475 
7481 








7T9HGKC 


L.E.D.’S 
LED 3MMRED 5p 


LED 5MMRED 5p 
LED 5MM 
YELLOW 10p 
LED 5MM 

GREEN 10p 
















RECTANGULAR 
L.E.D.’S 





RED 10p 
GREEN 15p 
YELLOW 15p 
2N.6403 


LINEAR IC’s 
LF-347 


LF-351 45p 
LF-353 ; 


DIODES 
RECTIFIER 
DIODES 





BY100 
BY103 
BY126 
BY127 
BY133 
BY164 
BY179 
BY184 
BY196 
BY206 
BY207 
BY208 
BY210 
BY225 
BY226 
BY227 
BY228 
BY296 
BY298 
BY299 
BYX10 
BYX55/350 
BYX55/600 
BYX70/500 
BYX70/800 


Z80ADART 


SPECIAL OFFER 
DRAMS 








LM-741DIL 
LM741 MET 
74393 


74LS SERIES 
LOW 1MBRAM-10 1000p 
POWER 


SCHOTTKY SIPP 


TTA: 

256KX9-10 3000p 
74LS00 12p 256KX9-8 3800p 
74LS01 12p 256KX9-7 5200p 
74LS02 256KX9-6 6500p 
74LS03 
74LS04 SRAMS 
74LS05 Pp 
74LS08 6264LP15 
74LS09 6264LP12 
74LS10 6264LP10 
74LS11 32KX8-12 
74LS12 62256-12 
74LS13 27512 
74LS14 
74LS15 SIMMS 
74L§20 
4LS21 
74LS22 Haye ae 9600p 
74LS24 1MX9.7 
74LS26 


SKE4F2/08 
SKE4F2/10 


MC-1496 4MX9-80 78000p 




















PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE 
HOLDING 5000 ITEMS AND QUOTATIONS ARE GIVEN FOR 
LARGE QUANTITIES. 


Please send £1.00 p&p and VAT at 15%. Govt, Colleges, etc. Orders 
accepted. Quotations given for large quantities. All brand-new Com- 
ponents. prices quoted are subject to stock availability and may be 
changed without notice. 


GRANDATA LTD 


DEPT NS. K.P. HOUSE, UNIT 15 
POP-IN COMMERCIAL CENTRE, 
SOUTHWAY, WEMBLEY, 
MIDDLESEX HAS 0HB, ENGLAND 
- Telephone: 081-900 2329 
Telex No: 932 885 (Sunmit) 


Fax: 081-903 6126 ae 


Access & Visa Card accepted. 
Open Monday to Saturday. 


400 MV 

BZY88 RANGE 

2V7 TO 39V 6p]. 
1.3W 

BZX61 RANGE 
2V7TO39V 12p 


VOLTAGE 
REGULATORS 





MPS9014 
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George Hylton 


SIMPLE VOLTAGE 


CHANGING 


HILE on holiday we bought a car 
WAP sccessciy called a Seven-Output 
DC/DC converter. It plugged into the 
cigar lighter socket (i.e to the 12V car 
battery). A switch enabled it to be set up 
for outputs of 1.5V, 3V, 4.5V, 6V, 7.5V, 
9V and 12V d.c. 

The outputs were taken to a cable 
terminated in one of those hydra-headed 
jacks capable of being plugged into al- 
most any d.c. power socket on a radio, 
tape recorder, etc.. The stated output was 
500mA max. Handy; but how did it 
work? 


PERFORMANCE 


The circuit diagram is given in Fig. 1 
(omitting a l.e.d. and a polarity-reversal 
switch, irrelevant here). The performance, 
when powered by a 12.2V d.c. supply is 
given in Fig. 2. 

The mode of operation is simple 
enough. The chain of resistors R1 to R7 
forms a voltage divider (see Fig 1). The 


voltage-selecting switch S1 picks off one . 


of the preset voltages and applies it to the 
base of TR1 (a small silicon power 
transistor, type unknown). 

The transistor is connected as an 
emitter-follower and passes on a voltage 
to the output. With an ideal “follower” 
this would be the same as the selected 
input. In practice it is lower by about 
0.7V, the base-emitter voltage (Vg) of 
TR1. 

Because of this base-emitter drop it is 
necessary to apply voltages to the base 
about 0.7V higher than the nominal out- 
put voltages. If the input voltage were 
exactly 12V, if the resistances were ex- 
actly as shown, and if the transistor drew 
no base current then the divider voltages 
would have the values shown in brack- 
ets. : Bs 

These are all above the nominal out- 
puts but not by equal amounts. However, 
it must be remembered that the actual 
terminal voltage of a charged 12V car 
battery is a variable quality. For a fully 
charged car battery it is typically 12.6V 
but may rise to 14V or even more when 
the battery is on charge. 
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On the other hand, in cars with sealed 
batteries, where it would be dangerous to 
reach high voltages, automatic controls 
may restrict the voltages to somewhere 
close to the nominal 12V. And, should 
the battery get exceptionally run down, 
the voltage may be less than 12V. 

Clearly, the designer must compromise 
by choosing a plausible battery voltage to 
give the best compromise on voltage 
accuracy. To get an output of 1.5V it is 
necessary to apply about 2.2V to TR1, 
which is why resistor R7 is higher than 
the other resistances. From 1.5V, the 
Outputs rise in steps of 1.5V so the 
flow through the divider chain ought to 
provide increments of 1.5V. 


BASE CURRENT 
LOADING 


From the measured performance with 
the 12.2V input | used, the output 
voltages up to 9V are close to their 
nominal values when the output current 
is 400mA. The 12V output setting is less, 
but on this range the circuit doesn't really 
work, because the base and collector are 
connected together and the transistor 
behaves as a diode. 

The designer has to allow for the effect 
of base current. This increases the voltage 
drop in all resistors above the tap point, 
and so pulls the output down alittle. 

How much? The base current depends 
on the current gain of the transistor. To 
make the circuit operate consistently the 
Current gain should be precisely known. 
In practice, of course, it is variable. 

A good compromise is to bleed as 
much Current as is reasonable through 
the divider and to use a high gain transis- 
tor. This way the effect of base current 
is minimised and, provided the divider 
passes several times the maximum base 
current the effect of variations is small. 


Fig. 1. Car Voltage Converter circuit 
diagram. | iS 





VOLTAGE 
VARIATIONS 


The performance curves (Fig.2) show, 
however, that variations are not negli- 
gible. On the 6V range, for example, the 
output is about 7V at low loads, falling to 
about 5.7V at maximum load. These volt- 
ages must suffer further variations as the 
car battery charges up or runs down. 

With the car battery at 14V the volt- 
age settings will all go about 15 per cent 
higher. At 11V, all go about 10 per cent 
lower. Thus, there seems to be some risk 
that equipment powered by such a con- 
verter may sometimes receive uncomfor- 
tably high voltages, and sometimes volt- 
ages too low for corrected operation. 

It all depends on how tolerant the 
equipment is. Fortunately, much battery 
powered equipment is quite tolerant. 

Can we do better? Of course we can, if 
extra complexity and expense are permis- 
sible. Instead of a simple emitter follower 
a proper variable voltage stabiliser could 
be used. But can we do better at minimal 
extra cost and complexity? 


po | ea 
Bee 


< 


| Hs | 





Fig. 2. Car converter circuit outputs. 


DARLINGTON 
OUTPUT 


The effect of base current variations 
can be made negligible by using a com- 
pound emitter follower such as the Dar- 
lington stage (TR1, TR2) in Fig. 3. Here 
the effective current gain is the product of 
the gains of TR1 and TR2. This can easily 
be several thousand. 

The base current of TR1 is very small 
and imposes little loading on the divider 
chain. However, it is still necessary for a 
few milliamps to flow through the div- 
ider. Some economy in standby drain can 
be obtained by using this current to light 
an indicator I|.e.d. D1.A red l.e.d. runs at 
about 1.6V and the addition of a resistor 
can bring this up to a suitable voltage to 
drive the 1.5V output. 

Since there are two Vg¢ drops between 
input and output of the Darlington “pair” 
the output is about 1.4V less than the 
input, which must be about 2.9V for 1.5V 
Output. Each resistance above the “1.5V” 
tap must add 1.5V, until the “9V” tap, 
which requires 10.4V. Resistor R1 must 
drop 1.6V if the input is exactly 12V. 
(The “12V" output has been abandoned 
in Fig. 3). 

Although the effect of base current 
loading is eliminated, the output voltage 
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of the Darlington circuit still drops as the 
current drawn is increased. For my test 
circuit the outputs at 500mA were down 
by about 0.5V on the low-load value. 

The reason is that Vge varies with the 
base current. If the Darlington has a 
current gain of 1000 then TR1's current 
must be 0.5mA at maximum output Cur- 
rent, falling to virtually zero for small 
currents. Transistor TR2’s base current 
varies from nearly zero at low output 


current to perhaps 10mA-20mA at maxi- — 


mum. 

These are wide variations and the Vg¢ 
drops are bound to change. The effect 
is quite serious at low output voltages, 
where a 0.5V change is large in percent- 
age terms. : 

The effect can be reduced by con- 
necting resistances R8 and RY (shown 
dotted). These allow small collector cur- 
rents to flow even when there is no load, 
so the base currents don't change from 
zero to maximum but from a certain 
amount to maximum. 


TRIPLE FOLLOWER 


The situation can be improved by 
using a triple follower (Fig 4). This has 
very high current gain, so the input base 
current is very low. Also there is only one 
base-emitter drop (TR1’s — about 0.6V 
at the low base current drawn) between 
base input and output. 

With my 12.2V supply the output volt- 
ages were all close to the required values, 
after resistor R7 was trimmed by resistor 
R8 to set the 1.5V output. The voltages 
for 1.5V to 9V output fell by about 0.25V 
at about 400mA output. 

The 12V output is not really subject to 
follower action and is included merely for 
convenience; resistor RQ limits base cur- 
rent to prevent the destruction of TR1 in 
the event of an output short., (The omis- 
sion of a corresponding resistance in Fig. 
1 looks like a designer error.) 

The circuit can be adapted to voltages 
above or a little below 12V by adjust- 


ing resistor R1 to obtain a correct output. 


on the 9V setting. The other resistances 
are then the same, with the proviso that 
resistor R7 may need trimming to obtain a 
correct 1.5V (One could use a 2.2 kilohm 
preset potentiometer in place of resistors 
R7 and R8). 
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Fig. 3. Using a Darlington transistor 
output stage. 


DISSIPATION 


The problems of “energy” or “heat” 
dissipation in the circuit of Fig. 4 is 
greatest at low output voltages because 
the transistors then have to absorb most 
of the battery voltage. Assuming 12.6V 
input and 1.5V output there is 11V across 
TR3. At 500mA output it must dissipate 
nearly 5.5W and a heatsink is essential. 

Under shorted-output conditions the 


dissipation can be very high and the - 


best policy is to choose a transistor for 
TR3 capable of handling currents much 
higher than needed and to include a fuse 
as shown. There is then a reasonable 
chance that a fuse will blow before the 
transistors. 

The dissipation in transistor TR2 is not 
negligible and a small power type should 





Fig. 4. Triple Follower. Only TRT1's 
base-emitter drop comes between the 
tap voltage Vz and the output. 
Capacitor Ci is included to 
reduce the risk of instability. 


~ be used. Dissipation in TR1 is low except 


under fault conditions. 

You may well feel that, in view of the 
complexity of a triple follower, it would 
be cheaper and better to buy a vari- 
able i.c. stabliser. These are now rela- 
tively cheap and can provide short-circuit 
protection and stablisation against input 
voltage variations. 

All a follower can do is provide con- 
stant voltage when the load varies, which 
stabilisers do too. If you have suitable 
transistors in the spares box, however, it 
might be attractive. 

Triple followers are used in the output 
stages of some audio amplifiers. The ad- 
vantage there is that they make little cur- 
rent demands on the driver stage. 
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MODULES AND EQUIPMENT 


For Projects & Applications in: 


ALL UNITS SUPPLIED WITH 
COMPREHENSIVE INSTRUCTIONS 


xAUDIO x SECURITY * INDUSTRIAL * DIGITAL VOLTMETERS 


** SECURITY «x 
| MINIATURE PASSIVE INFRA-RED SENSOR-RP33 


Switchable Dual range, detects intruders up to 6 or 12 metres 
This advanced sensor operates by detecting the body 

heat of an intruder moving within the detection field. 

Slow ambient changes such as radiators, etc. are 

ignored. Easily installed in a room or hallway. Providing 

reliable operation from a 12V supply, it is ideal for use 

NOW. OMY with the CA 1382 or equivalent high quality control unit. 
£19.95 Size 80x 60x 40mm Supplied with full instructions. 
~ VAT Quantity discounts start at 3 units 


DIGITAL ULTRASONIC DETECTOR-US 5063 


“ga» Crystal controlled movement detection module operating 
at 50kHz with an effective range up to 20ft. Suitable for 
operation in household or vehicle security systems. 12V 
operation and built-in timing makes it suitable for a 
wide range of applications. 


ADVANCED CONTROL UNIT-CA 1382 


Automatic Loop Test & Switch On * Automatic Siren 
Re-Set * Audible Entry/Exit Warning Buzzer * Two 
Separate Loop Inputs + 24-hr Circuits * 

Easily Installed, Full Instructions Supplied. 

This advanced control panel provides effective and 
reliable control for all security installations, yet its 
operation is sheer simplicity for all members of the 
family, and is supplied with two keys. Housed in a steel 
case with an attractive moulded front panel, it compares 
with units costing twice the price 


LOW-COST CONTROL UNIT-CA 1250 


This tried and tested control unit provides the finest 
value for money in control systems, with many 
thousands protecting houses all over the country. 
A suitable steel enclosure is available separately. 


The unit offers the following features: Built-in electronic 


, Only siren, drives two loudspeakers incorporating exit & 
we ego Cry delays * Anti-tamper and panic facility * Screw 
VAT connector for ease of installation, etc. etc. 


£14.93 


Easily Installed 


On ly 


£44.95. 


FULL RANGE OF SECURITY ACCESSORIES STOCKED PROVIDING 
EVERYTHING YOU NEED TO PROTECT YOUR HOME 


DIGITAL VOLTMETER MODULES 


DVM 456 HIGH PERFORMANCE Sersiiviy oz 1s00v 
3% DIGIT PANEL METER 


Input lmpedance' 100Mohm 
Supply Voltage 8V-12V 
Dimensions 95.5 x 55x 11mm 


This exciting new module provides a 
large, bright digital read-out with an 
accuracy within 0.1%. It incorporates a 
built-in regulator which allows it to be 
used from an unregulated supply of 
between 8V-12V. Full over-load 
protection is included and the unit is 
supplied with a mounting bezel and 
Onis . filter, together with full application 
£19.95 instructions showing how to extend its 
. range and measure resistance, current 

VAT and temperature. 


DVM 356 VERSATILE DT10 TEMPERATURE MEASUREMENT MODULE 
3-DIGIT PANEL METER A simple, though effective module which when 


constructed provides a linear output of 10mV/°C 
over the temperature range — 10 to + 100°C. 


£3.95 +VAT 


PS209 DUAL POWER SUPPLY 
Fully built mains power supply providing two 9V 
outputs of up to 250mA each. Suitable for use with 
either DVM modules and other equipment. 


£6.65 + VAT 


The DVM 356 is a low-cost module offering 
3-digit performance with an FSD of + 999mV and 
—99mV. Supplied with a 
comprehensive Data Sheet. 

No bezel available £17.83 
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ATTRACTIVE DISCOUNTS 
VAT AVAILABLE FOR QUANTITY USERS 


*x* AUDIO xx 


AL 12580-125W POWER AMPLIFIER 


A rugged, high powered module that is ideal for 

use in discos & P.A. Systems where powers of up 

to 125W, 4 ohms are required. The heavy duty 

output transistors ensure stable and reliable 
performance. It is currently supplied to a large 
number of equipment manufacturers where 

reliability and performance are the main ; 
considerations, whilst for others its low price is the , 3 
major factor. Operating from a supply voltage of 
40-80V into loads from 4-16 ohms. 


AL 5070-ULTRA LOW DISTORTION 
50W AMPLIFIER 


Provides sound reproduction of the highest quality with 
distortion levels below 0.02%, this module offers 

superlative performance in all types of audio equipment. 

Full over-load protection is incorporated ensuring 

reliability of the highest order. Supplied with its own ff si iy Ae Bo) 
heat sink, it opertes from a 40V-65V supply rail into - VAT 


loads of 8-16 ohms. 


AL 2550-COMPACT LOW-COST 25W AMPLIFIER 


One of our most popular audio modules with tens of 
thousands installed. Ideal for domestic applications 
where low distortion and compact size are 

the prime requirements. Used with supply £6.55 
rails of 20V-50V into loads of 8-15 ohms. ~ VAT 


AL 1030-RUGGED 10W AMPLIFIER 


This low cost unit provides a powerful 10W output making it 
ideal for all medium power applications requiring qualit 
reproduction with rugged performance. Repre- 

senting excellent value for money it operates 

from a supply of 18V-30V into loads of 8-16 ohms. 


MM 100-BUDGET 3-INPUT MIXER 


With a host of features including 3 individual level controls, a master volume and 
separate bass and treble control, it provides for inputs for microphone, 
magnetic pick-up and tape, or second pick-up (selectable), and yet costs 
considerably less than competitive units. 


address units and operates from 45V-70V. 


MG 100G 


As MM 100 with two guitar + 1 microphone £17.49 
input intended for guitar amplifier applications. * VAT 


The IR1470 consists of a separate transmitter 

and receiver providing a beam of up to 50ft 

which, when interrupted, operates a relay in the receiver which 

in turn may be used to control external equipment. The system 
requires only 65mA from a 12V requires only 65mA from a 12V supply. Size: (each unit)82x52x57mm ss Size: (each unit) 82 x 52 x 57mm 


SOFT INFRA-RED BEAM-IR1470 


TIMER SWITCH & POWER SUPPLY-DP3570 4m 


The DP3570 consists of an adjustable timer switch and 12V 
stabilised power supply designed to provide switching of loads 
up to 4A at 240V A.C. for a preset time between 

10 secs and 6 mins, the timed period being initia- 

ted by the normally open or normally closed inputs. 


GENERAL PURPOSE ULTRASONIC 
MOVEMENT DETECTOR US4012 


This module uses ultrasonic techniques to detect movement at 
distances up to 5 metres with an operating range of 60°. Supply £11.72 
voltage 10-14V (12mA). Size: 147 x 52.5 x 15mm. + VAT 


STABILISED SUPPLY & SWITCHING UNIT-PS1265 


The PS1265 provides stabilised 12V output for current levels up to 700mA. Addition- 
ally it incorporates a high 

impedance input for. switching 

loads up to 1kW at 240V 

without timing 








NTERFACE is a new series which, as ex- 

plained more fully in last month’s issue 
of Everyday Electronics, will cover interfac- 
ing to any microcomputer that is currently 
quite popular. Other technical topics may 
also be covered, such as programs that are 
of particular interest to Everyday Electronics 
readers. Here we are talking about pro- 
grams such printed circuit design, circuit 
simulation, etc., not the latest in “zap” 
everything in sight games! 


Expansion 

I think it is fair to say that most of the 
modern microcomputers have less scope 
for home-made add-ons than do most of 
_ the computers from a few years ago. With 
computers such as the VIC-20, Com- 
modore 64, and BBC model B there are 
user ports which can very easily be used to 
control motors, Le.d.s, etc. or to read 
digital signals. 

There is nothing similar on most of the 
computers currently on offer. In some 
cases there is a printer port that can be 
used in a similar way to a user port, but in 
most systems this port will be occupied by 
the printer. 


‘Another problem is that most modern | 


computers do not have anything that is 
strictly comparable to the expansion 
ports of the popular 8 bit computers. 
The expansion ports of the ZX81, 
Spectrum, BBC computers, etc. have their 
peculiarities, but still offer a fairly simple 
route to massive expansion. In fact the 
maximum possible expansion is so great 
with these computers that there is little 
likelihood of ever occupying more than a 
few percent of the available addresses. 
Producing DIY add-ons for these ports is 
reasonably straightforward. 

Expansion ports on more recent com- 
puters tend to be large, inaccessible, and 
relatively difficult to use. In some cases 
there seems to be no proper expansion 
port at all. It is probably possible to add 
your own peripheral devices to any current 
computer, but in some cases this task will 
be less than straightforward. In some cases 
the degree of expansion possible may be 
rather limited by the standards of the past. 


Slot Machines 

I should imagine that the IBM PCs and 
the various “compatibles” from Amstrad 
etc. are the most popular computers so far 
produced. The success of these computers 
is largely based on their widespread accept- 
ance in the business world. I produce the 
text and drawings for Everyday Electronics 
articles on a PC AT compatible, and on 
reaching the EE offices they are processed 
using more IBM compatibles. Although 
the “PCs” (as IBMs and compatibles are 
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popularly known) are the standard business 
computers, in recent years they have also 
sold well as home computers. 

In some respects they are perhaps some- 
thing less than ideal for home use. The 
graphics capabilities of the early models 
were either limited or non-existent, but 
with the much improved EGA and VGA 
graphics boards now being commonplace, 
the displays of most modern PCs are really 
excellent. The same is not true of the 
sound generator, which remains rather 
weak even by 8 bit computer standards. 
The PCs are quite powerful computers, and 
are backed-up by masses of software of just 
about every conceivable type. These days, 
this includes much software of interest to 
home users. 


PC Add Ons 

For the add-on enthusiast the PCs offer 
excellent potential. All PCs and true com- 
patibles have about eight expansion slots 
within the main system unit. Unlike most 
other microcomputers, expansion boards 
fit within the computer, rather than exter- 
nally on the rear of the unit. If the board 
must connect to the outside world, this is 
achieved via connectors mounted on the 
rear of the board which can be accessed via 
cutouts in the rear of the computer's case. 

The number of expansion slots varies 
somewhat from one type and make of PC 
to another, but any modern PC that is a 
true compatible should have around six to 
eight slots. Some of these are occupied 
by essential pieces of hardware, such as 
the display adaptor, disk controller, and 
serial/parallel ports. Typically there would 
still be something like three or four spare 
expansion slots, leaving plenty of scope for 
specialised add-ons. 

The easy approach to interfacing to a PC 
is to fit it with a few specialised inter- 
face cards, such as analogue to digital and 
digital to analogue converter boards, and 
parallel interface boards. Temperature sen- 
sors, relay drivers, etc. are then easily con- 
nected up to these boards and used with 
the computer. This method has definite 
attractions, but suitable interface boards 


‘are relatively difficult to obtain, and can be 


quite expensive. 

It is much cheaper to build your own 
interface boards, including on the board 
some or all of the additional circuitry for 
your particular applications if desired. In- 
terfacing to a PC, from the electronics 
point of view, is more simple than you 
might expect. Quite simple address and 
control line decoding will usually suffice, 


_ and in this respect interfacing to the PCs is 


more straightforward than interfacing to 
the buses of many eight bit computers. 
There is an awkward aspect to PC inter- 








facing in that a double-sided printed circuit 
board is needed to fit into the expansion 
slot, and it must be made quite accurately if 


. everything is to fit into place and operate 


properly. 

With eight bit computers it is quite com- 
mon to have add-ons connected to the 
computer via a suitable connector and a 
length of ribbon cable. Due to the higher 
clock speeds involved with PCs, and the 
minimal latitude in the timing of most sig- 
nals, this method is not a very practical 
one. It can be used, but only if the ribbon 
cable is kept very short indeed. This is a 
feasible method for testing prototype cir- 
cuits, but is not a very practical one for the 
final units. 


8 Bit Bus 

There are several types of PC expansion 
bus. The latest IBM machines and a few 
compatibles use the. MCA (micro. channel 
architecture) type, which is a very modern 
high speed bus. A few compatibles use 
the EISA (Extended Industry Standard Ar- 
chitecture) type, which is a form of 32 bit 
bus. This is based on what I suppose 
would have to be considered the standard 
PC bus, which is the ISA (Industry Stan- 
dard Architecture) type. It is actually the 
16 bit version of the ISA bus, with some 
extra connections to take the extra data 
lines etc. 

The original PC bus is an eight bit type, 
and it is the one still used on the 8088 and 
8086 based PCs (the XT type). The ATs 
and compatibles (including most 80386 
based PCs) have a 16 bit bus, but this is the 
original 8 bit variety with an extra connec- 
tor to carry the eight extra data lines plus 
some extra control lines. This method 
means that there is good compatibility 
between the XT and AT machines, with 
most 8 bit cards operating perfectly well in 
either type of computer. 

Of course, a 16 bit card cannot operate 
properly in a machine that only has 8 
bit expansion slots, although some 16 bit 
cards can be switched to 8 bit operation or 
will automatically switch to this mode if 
necessary. 

As far as most user add-ons are con- 
cerned, they only need the basic 8 bit bus. 
Unless you have some form of AT com- 
patible, you are obviously restricted to 8 
bit expansion cards anyway. For the time 
being we will only consider the basic 8 bit 
bus. Fig.1 shows the normal method of pin 
numbering for the 8 bit expansion slot, 
which is a 2 x 31 way 0.1 inch pitch edge 
connector. This is a list of all the lines 
present on an 8 bit expansion slot:- _ 

Many of these lines are familiar 
microprocessor types. 

The eight data lines (DO to D7) and the 
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Terminal Terminal 

No. Function No. Function 
Al -/OCHCK B14 -IOR 
A2 D7... B15 -DACK3 
A3 D6 B16 DRQ3 
A4 Lye ?; B17 -DACK1 
A5 D4 B18 DROQI 
Aé D3  ~=BI19 -DACKO 
A7 D2 = B20 CLK 
A& DY: B2i IRQ7 
AQ DO B22 IRQ6 
A10 I/O CHRDY B23 IRQ5 
All AEN B24 IRQ4 
Al12 Al9_ B25 IRQ3 
Al3 A18& B26 DACK2 
Al4 Al?- - B27 C 
A15 Al6 B28 ALE 
Al6 ) A15 B29 +5V 
A17 Al4 B30 OSC 
Al18& Al3 B31 GND 
Al19 Al2 

A20 All 

A21 A10 Rear Of 

A22 AQ Computer 

A23 A8 

A24 A7 = ™ 

A25 A6é = 

A26 A5 BS |=} A5 

A27 A4 = 

A28 A3 = 

fend AZ a10| == | at0 
A30 Al ~ 

A31 AO = 

B1 GND m } 

B2 RESET B1S | a=] Als 

B3 +5V = 

B4 IRQ2 = 

BS -5V B20 | === | A20 

B6 DRQ2 = 

B7 | -12V = 

B8& Reserved ° B25 = A25 

B9 +12V = 

B10 GND = 

B11 -MEMW = 

B12 -MEMR B31 [mete | A31 

B13 -LOW 


Fig. 7. The numbering used for the /BM 
8-bit bus. The connector is a 2 x 
31-way 0.7 inch pitch edge type. 


twenty address lines (AO to A19) should 
require no further explanation. Neither 
should the ground and various supply rail 
connections. One point worth making is 
that not all the address lines are used for 
input/output devices. Normally the lower 
16 address lines are used, giving a massive 
64K address space. In the PCs only the 
ten least significant address lines are used 
though, giving the reduced (but still sub- 
stantial) address space of 1K. 


Read/Write 


The 8088 series of microprocessors have 
the same. origins as the Z80, and some of 
the control lines are similar to Z80 types. 
In particular, the 8088 series have separate 
input/output and memory maps, with two 
sets of read/write lines for the two types of 
access. | 

The read/write lines for memory ac- 
cesses are -MEMR and -MEMW, while 
~IOR and: -IOW perform the same func- 
tions when input/output devices are ac- 
cessed. These are all negative active lines 
(as denoted by the “-” signs). User add-ons 
would normally go into the input/output 
map. Therefore, -IOR and -IOW are 
important lines which will normally need 
to be decoded by user add- ons. 

AEN (address enable) is another impor- 
tant line for user add-ons. This indicates 
whether DMA (direct memory access) or 
processor bus cycles are taking place. 
Add-ons should only be activated during 
processor cycles, when AEN is low. 

The lines mentioned so far are the only 
ones that are essential to most PC interfac- 
ing, but we will briefly consider the other 
lines. ALE is a timing output which can be 
used as an aid to synchronising events to 
processor bus cycles. 


Inputs DRQI to DRQ4, outputs 
—DACKO to -DACK3, and TC (the terminal 
count output) are concerned with direct 
memory access. IRQO to IRQ7 are active 
high interrupt request lines, but note that 
IRQO and IRQI1 are not available on the 
expansion bus. These are used by the 
system for the time of day clock and the 
keyboard. Some of the interrupt lines that 
are accessible are likely to be used by 
standard expansion cards such as the serial 


_and parallel ports, mouse interface card, etc. 


Clock 

Two clock signals are available on the 
bus. These are CLK and OSC. The former 
is the system clock, which has a 2 to 1 duty 
cycle and is at 4.77MHz on the original 
PCs and some compatibles. On ATs and 
XTs used in the “turbo” mode this clock 
will be at a higher frequency. The OSC 
signal is a 14.318MHz signal which is ap- 
parently intended mainly for use with the 
CGA graphics card. | 

RESET is an output which is active low, 
and which provides a pulse at switch-on 
that can be used to reset circuits on expan- 
sion cards. 1/O CH RDY is an input which 
is normally high, but which can be taken 
low by a slow peripheral circuit in order 
to insert additional wait states. Most user 
add-ons are fast enough to avoid the need 
for inserted wait states. 

I/O CH CK is a normally high input 
which can be pulled low if a parity error is 
detected (and a non-maskable interrupt is 
then generated). This can be used with 
input/output or memory circuits, but is 
mainly used with the latter. . 

Next month we will consider suitable 
spots for user add-ons in the input/output 
map, and address decoder circuits. 











12V Lamp/Vacuum Cleaner Charger 

We cannot foresee any purchasing dif- 
ficulties for the components required to 
build the 72V Lamp/Vacuum Cleaner 
Charger. 

Some readers may experience 
problems locating a local source for the 
4-pole 3-position slide switch. As only 
two poles are used, it may prove easier to 
buy and use two, two-position slide 
switches as indicated in the article. 


Versatile Bench Power Supply 

Most of the components required for 
the Versatile Bench Power Supply, the 
first of the 7each-/n “97 back-up projects 
for the Design Your Own Circuit series 
should be available generally. We under- 
stand that some of our advertisers are 
making up kits for this series and a look 
through the advertisement pages should 
produce a local source. - 


8-Channel Microcontroller 
Light Sequencer 
The MLS1A programmed i.c. used in 


Everyday Electronics, December 1990 


with David Barrington 


the 8-Channe/ Microcontroller Light Se- 
quencer is a special item and only avail- 
able from Magenta Electronics. The 
chip, pre-programmed and ready to run, 
costs £14.95 plus post and packing. 


A full kit of parts (less only the battery’ 


and solder) including the printed circuit 
boards, programmed i.c., heatsink block, 
punched and labelled case is available 
from Magenta for the sum of £55.95 in- 
cluding VAT plus £2 postage and pack- 
ing. All parts are available separately. 

For case drilling templates and i.c. 
programmed light sequences send a 
large stamped addressed envelope to 
Magenta Electronics, Dept EE, 135 
Hunter Street, Burton on Trent, 
Staffs, DE14 2ST. (@ 0283 65435). 

The two printed circuit boards for this 
project are obtainable from the FE PCB 
Service, codes EE708 and EE709. 


Colou. Changing Christmas Lights 

- The bi-colour l.e.d.s\ used in the 
Colour Changing Christmas Lights 
project now seem to be recognised as 





standard stock lines by most component 
advertisers and should not cause any 
sourcing problems. The rest of the 
components should also be readily 
available. 

The small printed circuit board for this 

project is available from the FE PCB 
Service, code EE707. 
As there is mains voltage on the p.c.b. 
and, due to the nature of this project 
which likely to attract the attention of the 
younger members of the family, extreme 
care should be taken when working on 
this unit. 

It would certainly be advisable to use 
nylon nut and bolts to secure the board 
and ‘‘display lights” sockets in the case. 
You could also consider sealing the case 
lid, covering the fixing screws, with in- 
sulating tape. 


Electronic Dipstick 

We do not expect any component 
buying problems to be encountered by 
constructors of the Electronic Dipstick, 
this month's Pocket Money Project. Most 
of our advertisers stock the 10-way l.e.d. 
display. You could, if you wish, use the 
individual stackable types if the single 
package type is hard to come by. 

The rest of the components are stan- 
dard ‘off-the-shelf’ items. It might prove 
cheaper to buy a single large piece of 
stripboard and cut this to size for the two 
small boards. 
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MORE BOOKS NEXT MONTH — | 
LM PROJECT CONSTRUCTION Se 


HOW TO GET YOUR 

ELECTRONIC PROJECTS WORKING 

R. A. Penfold 

We have all built projects only to find that they did not 
work correctly, or at all, when first switched on. The aim 
of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects. 

96 pages Order code BP110 £2.50 


HOW TO DESIGN AND MAKE 

YOUR OWN P.C.B.s 

R. A. Penfold 

Deals with the simple methods of copying printed circuit 
board designs from magazines and books and covers all 
aspects of simple p.c.b. construction including photo- 
graphic methods and designing your own p.c.b.s. 


80 pages Order code BP121 £2.50 


The books listed have been 
selected as being of special 
interest to everyone involved in 
electronics and computing. They 
are supplied by mail order direct 
to your door. Full details are 
given on the last book page. 

For another selection of books 
see next month’s issue. 


MORE BOOKS NEXT MONTH 





BEGINNER’S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 

R. A. Penfold 

Shows the complete beginner how to tackle the practical 
side of electronics, so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books. Also includes examples in the 
form of simple projects. 

112 pages Order code No. 227 £1.95 


ELECTRONIC SCIENCE PROJECTS. 

O. Bishop 

These projects range in complexity from a simple colour 
temperature meter to an infra-red laser. There are novel- 
ties such as an electronic clock regulated by a resonating 
spring, and an oscilloscope with solid-state display. 
There are scientific measuring instruments such as a pH 
meter and an electro-cardiometer. All projects have a 
strong scientific flavour. The way they work, and how to 
build and use them are fully explained. 

144 pages Order code BP104 £2.95 





ELECTRONIC PROJECTS — BOOK 1 


Published by Everyday Electronics in association 
with Magenta Electronics. 

Contains twenty of the best projects from previous issues 
of EE each backed with a kit of components. The projects 
are: Seashell Sea Synthesiser, EE Treasure Hunter, Mini 
Strobe, Digital Capacitance Meter, Three Channel Sound 
to Light, BBC 16K Sideways Ram, Simple Short Wave 
Radio, Insulation Tester, Stepper Motor interface, Eprom 
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm, 
EE Equaliser loniser, Bat Detector, Acoustic Probe, 
Mainstester and Fuse Finder, Light Rider- (Lapel Badge, 
Disco Lights, Chaser Light), Musical Doorbell, Function 
Generator, Tilt Alarm, 10W Audio Amplifier, EE Buccaneer 
Induction Balance Metal Detector, BBC Midi Interface, 
Variable Bench Power Supply, Pet Scarer, Audio Signal 
Generator. 

128 pages (A4 size) Order code EP1 £2.45 
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PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 


R. A. Penfold 
These books are designed to aid electronic enthusiasts 
who like to experiment with circuits and produce their 
own projects, rather than simply following published 
project designs. 


BOOK 1 contains: Oscillators—sinewave, triangular, 
squarewave, sawtooth, and pulse waveform generators 
operating at audio frequencies. Timers—simple mono- 
stable circuits using i.c.s, the 555 and 7555 devices, etc. 
Miscellaneous—noise generators, rectifiers, Compara- 
tors and triggers, etc. 


BOOK 2 contains: Amplifiers—iow level discrete and 
op-amp circuits, voltage and buffer amplifiers including 
d.c. types. Also low-noise audio and voltage controlled 
amplifiers. Filters—high-pass, low-pass, 6, 12, and 24dB 
per octave types. Miscellaneous—i.c. power amplifiers, 
mixers, voltage and current regulators, etc. 


BOOK 1 Order code BP117. £1.95 
BOOK 2 Order code BP118 £1.95 


128 pages 
172 pages 


ELECTRONIC ALARM CIRCUITS MANUAL 

R. M. Marston 

One hundred and forty useful alarm circuits, of a variety 
of types, are shown in this volume. The operating princi- 
ple of each one is explained in concise but comprehen- 
sive terms, and brief construction notes are given where 
necessary. 

Aimed at the practica! design engineer, technician and 
experimenter, as well as the electronics student and 
amateur. 

£10.95 


124 pages Order code NE11 


DESIGNING DC POWER SUPPLIES 

G. C. Loveday C.Eng MIERE 

Covers all aspects of the design of regulated power units, 
using discretes, i.c. regulators and switched units. It also 
covers protection circuits and reference supplies. Many 
design examples and exercises all with fully worked sol- 


utions are given. 
131 pages ,  Ordercode BM2 £6.95 


ELECTRONIC POWER SUPPLY HANDBOOK 
lan R. Sinclair 
This book covers the often neglected topic of electronic 
power supplies. All types of supplies that are used for 
electronics purposes are covered in detail, starting with 
cells and batteries and extending by way of rectified sup- 
plies and linear stabilisers to modern switch-mode sys- 
tems, IC switch-mode regulators, DC-DC converters and 
inverters. aes 
The devices, their operating principles and typical circuits 
are all dealt with in detail. The action of rectifiers and 
the reservoir capacitor is emphasised, and the subject of 
stabilisation is covered. The book includes some useful 
formulae for assessing the likely hum level of a conven- 
tional rectifier reservoir supply. 
136 pages Order code PC108 £7.95 
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MODERN OPTO DEVICE PROJECTS 

R.A. Penfold 

In recent years, the range of opto devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica- 
tions as well. This book provides a number of practical 
designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
|.e.d.s and passive IR detectors etc. 

While many of these designs are not in the “dead simple” 
uategory, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con- 
strucuion and some of the more simple designs are suitable 
for begint-ers. 


104 pages Order code BP194 £2.95 


DIGITAL LOGIC GATES AND FLIP-FLOPS 

lan R. Sinclair 

This book, intended for enthusiasts, students and techni- 
cians, seeks to establish a firm foundation in digital elec- 
tronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. This is not a con- 
structor’s book in the sense of presenting circuits to build 
and use, it is for the user who wants to design and 
troubleshoot digital circuitry with considerably more 
understanding of principles. 

Topics such as Boolean algebra and Karnaugh map- 
ping are explained, demonstrated and used extensively, 
and more attention is paid to the subject of synchronous 
counters than to the simple but less important ripple 
counters. 

No background other than a basic knowledge of elec- 
tronics is assumed, and the more theoretical topics are 
explained from the beginning, as also are many working 
practices. The book concludes with an explanation of 
microprocessor techniques as applied to digital logic. 
200 pages Order code PC106 £8. 


HOW TO USE OP-AMPS 

E. A. Parr : 

This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations. The approach has been made as non- 
mathematical as possible. 

160 pages Order code BP88& £2.95 





MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 
R. A. Penfold 
Both books include practical circuits together with details 
of the circuit operation and useful background informa- 
tion. Any special constructional points are covered but 
p.c.b. layouts and other detailed constructional informa- 
tion are not included. 

Book 1 is mainly concerned with getting signals in and 
out of the computer;. Book 2 deals primarily with circuits 
for practical applications. 


Book 1112 pages Order code BP130 £2.25 
Book 2 112 pages Order code BP131 £2.75 
SENSORS AND TRANSDUCERS 


Keith Brindley / 

There are a considerable number of transducers. Look 
through any electronic components catalogue and you'll 
find a wide variety of types, and each type has many ver- 
sions. It’s not easy to choose a transducer correctly for a 
particular function. In many specifications, terms and 


- procedures are referred to which might deter you from 


using one that is, in fact, the best for the job. Yet, opting 
to use a transducer merely because it is easier to inter- 
face into the measuring system is not the answer. A 
greater knowledge of all types of transducers capable of 
doing the task is the ideal, and only then can a totally 
satintoctory decision be made to use one in particular. 

176 pages Order code NE17 £12.95 


ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 

Robert Penfold 

Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available. The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
‘aeriy inexpensive home computers are well suited to the 
task. 

The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 
bridge this gap. 

92 pages Order code BP179 £2.95 


50 SIMPLE LED CIRCUITS 
R. N. Soar 


Contains 50 interesting and useful circuits and applica- 
» tions, covering many different branches of electronics, 


using one of the most inexpensive and freely available 
components—the light-emitting diode (LED). Also in- 
cludes circuits for the 707 common anode display 

64 pages Order Code BP42 £1.95 
BOOK 2 50 more |.e.d. circuits Order code BP87_ £1.95 


ELECTRONICS SIMPLIFIED 

—CRYSTAL SET CONSTRUCTION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Especially written for those who wish to participate in the 
intricacies of electronics more through practical con- 
struction than by theoretical study. It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools. 

80 pages Order Code BP92 £1.75 
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ELECTRONICS TEACH-IN No.4 
SS a aeee a ee (published 

y Everyday Electronics 
Michael J. Cockcroft 
Although this book is primarily a City & Guilds Introduc- 
tory level course (726/301), approximately 80% of the in- 
formation forms a very basic introduction to electronics in 
general, it therefore provides an excellent introductory text 
for beginners and a course and reference book for GCSE 
students. 

Full details on registering for C&G assessment, details of 
assessment centres, components required and information 
on the course in general are given. 

The City & Guilds introduction to module 726/301 reads: 
“A candidate who satisfactorily completes this module will 
have a competence to identify basic components and digi- 
tal integrated circuits and connect them together to form 
simple working circuits and logic units."’ This provides an 
excellent introduction to the book 
112 pages (A4 size) Order code TI4 £2.95 


ELECTRONICS TEACH-IN 88/89— 

INTRODUCING MICROPROCESSORS 
Mike Tooley BA (published by Everyday Electronics) 

A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introductory 
Microprocessors (726/303). The book contains every- 
thing you need to know including full details on register- 
ing for assessment, etc. 


‘80 pages (A4 size) Order code TI-88/89 £2.45 
FROM ATOMS TO AMPERES 
F. A. Wilson 


Explains in crystal clear terms the absolute fundamen- 
tals behind electricity and electronics. Really helps you 
to discover and understand the subject, perhaps for the 
first time ever. 

Have you ever: Wondered about the true link between 
electricity and magnetism? Felt you could never under- 
stand the work of Einstein, Newton, Boltzmann, Planck 
and other early scientists? Just accepted that an electron 
is like a little black ball? Got mixed up with e.m.f. and 
p.d.? Thought the idea of holes in semiconductors is a bit 
much? 

Then-help is at hand with this inexpensive book, in as 
simple a way as possible and without too much complex 
mathematics and formulae. 

244 pages Order code BP254 £3.50 
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NEWNES COMPUTER ENGINEER'S 
POCKETBOOK (Second Edition) 

Michael Tooley 

An invaluable compendium of facts, figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems. It will appeal equally to the 
hardware or software specialist and to the new band of 
“software engineers’’. This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text. The data is presented in a succinct and 
rapidly accessible form so that the book can become part 


of an everyday toolkit. 
205 pages (hard cover) Order code NEO1 £9.95 


AN INTRODUCTION TO Z80 MACHINE CODE 

R. A. & J. W. Penfold 

Takes the reader through the basics of microprocessors 
and machine code programming with no previous know- 
ledge of these being assumed. The Z80 is used in many 
popular home computers and simple programming ex- 
amples are a for Z80-based machines including the 


Sinclair ZX-81 and Spectrum, Memotech and the Am- 
strad CPC 464. Also applicable to the Amstrad CPC 664 
and 6128. 

144 pages Order code BP152 £2.75 


A Z80 WORKSHOP MANUAL 

E. A. Parr, B.Sc., C.Eng., M.1.E.E. 

This book is intended for pronts who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z80 based computer. 
192 pages Order Code BP112 £3.50 
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ELECTRONICS TEACH-IN No. 3 — EXPLORING 
ELECTRONICS (published by Everyday Electronics) 
Owen Bishop 

Another EE value for money publication aimed at stu- 
dents of electronics. The course is designed to explain 
the workings of electronic components and circuits by 
involving the reader in experimenting with them. The 
book does not contain masses of theory or formulae but 
straightforward explanations and circuits to build and 
experiment with. 

Exploring Electronics contains more than 25 useful 
projects, assumes no previous knowledge of electronics 
and is split into 28 easily digestible sections. 

88 pages (A4 size) Order code TI3 £2.45 


NEWNES ELECTRONICS 
POCKET BOOK 

E. A. Parr . 
Newnes Electronics Pocket Book has been in print for 

over twenty years and has covered the development of 

electronics from valve to semiconductor technology and 

from transistors to LSI integrated circuits and micro- 

processors. To keep up to date with the rapidly changing 

world of electronics, continuous revision has been 
necessary. This new Fifth Edition takes account of recent 

changes and includes material suggested by readers of 

previous editions. New descriptions of op.amp. applica- 

tions and the design of digital circuits have been added, 

along with a totally new chapter on computing, plus 

other revisions throughout. 

315 pages (hard cover) Order Code NEQ2 £9.95 


BEGINNERS GUIDE TO MICROPROCESSORS 
_E.A. Parr 

An excellent grounding in microprocessors, this book is 
broadly relevent to the whole of our Introducing 
Microprocessors course. It is easy to read and well 
illustrated. 


224 pages: Temporarily out of print 


ELECTRONICS — A “MADE SIMPLE” BOOK 

G. H. Olsen 

This book provides excellent background reading for our 
Introducing Digital Electronics series and will be of interest 
to everyone studying electronics. The subject is simply ex- 
plained and well illustrated and the book assumes only a 
very basic knowledge of electricity. 

330 pages Order code NE10 £4.95 





COMPUTERS AND MUSIC — AN INTRODUCTION 

R.A. Penfold : 

Computers are playing an increasingly important partin 
the world of music, and the days when computerised 
music was strictly for the fanatical few are long gone, 
Computer-based music systems in the past have tended 
to be either horrendously expensive, very crude, or both! 
These days, prices are much more modest and the 
potential of the equipment is much greater. Con- 
sequently a lot of musicians are being tempted into the 
unfamiliar territory of computer music systems. 

If you are more used to the black and white keys of a 
synth keyboard than the QWERTY keyboard of a compu- 
ter, you may be understandably confused by the jargon 
and terminology bandied about by computer buffs. But 
fear not, setting up and using a computer-based music 
making system is not as difficult as you might think. 

This book will help you learn the basics of computing, 
running applications programs, wiring up a MIDI system 
and using the system to good effect, in fact just about 
everything you need to know about hardware and the 
programs, with no previous knowledge of computing 
needed or assumed. This book will help you to choose 
the right components for a system to suit your personal 
needs, and equip you to exploit that system fully. 


174 pages Order code PC107 £7.95 


GETTING THE MOST FROM YOUR PRINTER 

J. W. Penfold 

Details how to use all the features provided on most dot- 
matrix printers from programs and popular word proces- 
sor packages like Wordwise, Visawrite and Quill, etc. 
Shows exactly what must be typed in to achieve a given 


effect. 
96 pages Order Code BP181 £2.95 





) EVERYDAY ELECTRONICS DATA BOOK 
' Mike Tooley BA 
- (published by EE in association with PC Publishing) 


This book is an invaluable source of information of 
everyday relevance in the world of electronics. It 
contains not only sections which deal with the essential 
theory of electronic circuits, but it also deals with a wide 


= range of practical electronic applications. 


’ It is ideal for the hobbyist, student, technician and 
engineer. The information is presented in the form of a 
basic electronic recipe book with numerous examples 
showing how theory can be put into practice using a 
range of commonly available “industry standard” 
components and devices. 

A must for everyone involved in electronics! 


256 pages Order code DATA £8.95 


ELECTRONIC HOBBYISTS HANDBOOK 

R.A. Penfold 

Provides an inexpensive single source of easily located 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful data. 

88 pages Order code BP233 £4.95 


ESSENTIAL THEORY FOR THE 

ELECTRONICS HOBBYIST 

G. T. Rubaroe, T.Eng (C.E.1.), Assoc.1.E.R.E. 

The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to- 
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics. 

128 pages Order Code 228 £2.50 


PRACTICAL DIGITAL ELECTRONICS HANDBOOK 

Mike Tooley (Published in association with Everyday Elec- 
tronics) 

The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
wili prove invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques. Contents: Introduction to 
integrated circuits; basic logic gates; monostable and 
bistable devices; timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester; current tracer; audio logic tracer; RS-232C 
breakout box; versatile digital counter / frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 

208 pages Grder code PC100 £6.95 
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A CONCISE INTRODUCTION TO MS-DOS 

N. Kantaris 

This guide is writen with the non-expert, busy person in 
mind and, as such, it has an underlying structure based 
on “what you need to know first, appears first’. 
Nonetheless, the guide is also designed to be circular, 
which means that you don’t have to start at the begin- 
ning and go to the end. The more experienced user can 
start from any section. 

The guide covers versions 3.0, 3.1 and 3.2 of both PC- 
DOS and MS-DOS as implemented by IBM and other 
manufacturers of ‘compatible’ microcomputers, 
including the AMSTRAD PC's. It covers both floppy disc- 
based systems and hard disc-based systems. 

64 pages Order code BP232 £2.95 


AN INTRODUCTION TO 68000 ASSEMBLY 
LANGUAGE 

R. A. & J. W. Penfold 

Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo- 
dore Amiga, Atari ST range or Apple Macintosh range 
etc., in assembly language. It is not as difficult as one 
might think and this book covers the fundamentals. 


112 pages Order code BP 184 £2.95 


THE ART OF PROGRAMMING THE 2X 
SPECTRUM 

M. James, B.Sc., M.B.C.S. 

It is one thing to have learnt how to use all the 
Spectrum's commands and functions, but a very differ- 
ent one to be able to combine them into programs that 
do exactly what you want them to. This is just what this 
book is all about—teaching you the art of effective 
programming with your Spectrum. 

144 pages Order code BP119 £2.50 
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BEGINNER’S GUIDE TO HI-FI 

fan Sinclair 

The Beginner's Guide to Hi-Fi will appeal to the audio 
enthusiast, whether newly won over by advances in tech- 
nology or well established and wondering whether to up- 
date equipment. The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro- 
duced. 

Every aspect of Hi-Fi, from pickup cartridges to loudspeak- 
ers; has been covered, and the emphasis has been on ex- 
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems. The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 

194 pages Temporarily out of print. 


DATA & COMPONENT 
IDENTIFICATION 


HOW TO IDENTIFY UNMARKED ICs 

K. H. Recorr 

Shows the reader how, with just-a test-meter, to go 
about recording the particular signature of an unmarked 
i.c. which should enable the i.c. to then be identified with 
reference to manufacturers’ or other data. An i.c. 
signature is a specially plotted chart produced by mea- 
suring the resistances between all terminal pairs of an i.c. 
Chart Order code BP101 £0.95 


INTERNATIONAL DIODE 

EQUIVALENTS GUIDE 

A. Michaels . 

Designed to help the user in finding possible substitutes 
for a large selection of the many different types of diodes 
that are available. Besides simple rectifier diodes, also 
included are Zener diodes, |.e.d.s, diacs, triacs, thyris- 
tors, OCls, photo and display diodes. 

144 pages Temporarily out of print 


LINEAR IC EQUIVALENTS 

AND PIN CONNECTIONS 

A. Michaels 

Shows equivalents and pin connections of a popular 
selection of European, American and Japanese linear 
i.c.s. Also includes details of functions, manufacturer 
and country of origin. 


320 pages Temporarily out of print 


RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 

B. B. Babani 

Although this chart was first published in 1971 it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components. Includes resistors, capacitors, transfor- 
mers, field coils, fuses, battery leads, speakers, etc. It is 
particularly useful for finding the values of old 


components. 
Chart Order code BP7 £0.95 


AN INTRODUCTION TO LOUDSPEAKERS AND 
ENCLOSURE DESIGN 

V. Capel 

This book explores the various features, good points and 
snags of speaker designs. It examines the whys and 
wherefores so that the reader can understand the princi- 
ples involved and so make an informed choice of design, 
or even design loudspeaker enclosures for him or her- 
self. Crossover units are also explained, the various 
types, how they work, the distortions they produce and 
how to avoid them. Finally there is a step-by-step 
description of the construction of the Kapellmeister 
loudspeaker enclosure. 


148 pages Order Code BP256 £2.95 


MUSICAL APPLICATIONS OF THE ATARI ST's 

R. A. Penfold 

The Atari ST’s are now firmly established as the comput- 
ers to use for electronic music applications. The range 
and sophistication of these applications are much grea- 
ter than most people may realise, but there are still a lot 
of misconceptions about just what can and cannot be 
achieved. This book will help you sort out the fact from 
the fallacy and to get the most musically from the ST's. 

_ Awide selection of topics are covered, including the 
internal sound chip; MIDI; applications programs such 
as sequencing and score writing, etc; simple but useful 
add-on projects and MIDI programming. 

90 pages Order code 46 £5.95 
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TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 

Used properly, should enable the reader to trace most 
common faults reasonably quickly. Across the top of the 
chart will be found four rectangles containing brief 
description of these faults, vis—sound weak but undis- 
torted, set dead, sound low or distorted and background 
noises. One then selects the most appropriate of these 
and following the arrows, carries out the suggested 
checks in sequence until the fault is cleared. 

Chart Order code BP70 £0.95 


HOW TO USE OSCILLOSCOPES AND 
OTHER TEST EQUIPMENT 


R. A. Penfold 


This book explains the basic function of an oscilloscope, 
gives a detailed explanation of ail the standard controls, 
and provides advice on buying. A separate chapter deals 
with using an oscilloscope for fault finding on linear and 
logic circuits. Plenty of example waveforms help to il- 
justrate the control functions and the effects of various 
fault conditions. The function and use of various other 
pieces of test equipment are also covered, including sig- 
nal generators, logic probes, logic pulsers, and crystal 


calibrators. 
104 pages Order code BP267 £3.50 
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AN INTRODUCTION TO AMATEUR RADIO 
1.D. Poole 
Amateur radio is a unique and fascinating hobby which 


has attracted thousands of people since it began at the. 


turn of the century. 
This book gives the newcomer a comprehensive and 
easy to understand guide through the subject so that the 


reader can gain the most from the hobby. Itthen remains _ 


an essential reference volume to be used time and again. 
Topics covered include the basic aspects of the hobby, 
such as operating procedures, jargon and setting up a 
station. Technical topics. covered include propagation, 
receivers, transmitters and aerials etc. 


150 pages Order code BP257 £3.50 


INTERNATIONAL RADIO STATIONS GUIDE 

P. Shore 

Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 

Listening to Short Wave Radio; ITU Country Codes; World- 
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana- 
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F- 


requency Conversion. 
320 pages Order code BP255 £4.95 


AERIAL PROJECTS 

R. A. Penfold 

The subject of aerials is vast but in this book the author 
has considered practical aerial designs, including active, 
loop and ferrite aerials which give good performances 
and are relatively simple and inexpensive to build. The 
complex theory and mathematics of aerial design have 
been avoided. 

Also included are constructional details of a number of 
aerial accessories including a pre-selector, attenuator, 
filters and tuning unit. 

96 pages Order code BP105 £2.50 
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AN INTRODUCTION TO SATELLITE TELEVISION 

F.A. Wilson 

As a definitive introduction to the subject this book is pre- 
sented on two levels. For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text. 

For the professional engineer, electronics enthusiast, stu- 
dent or others with technical backgrounds, there are numer- 
ous appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc. 

There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system—the dish antenna. 

104 pages Order Code BP195 £5.95 


COMMUNICATION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

A look at the electronic fundamentals over the whole of 
the communication scene. This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible. While not 
getting involved in the more complicated theory and 
mathematics, most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy. To assist in understanding these more 
thoroughly, chapters on signal processing, the electro- 
magnetic wave, networks and transmissions assess- 
ment are included, finally a short chapter on optical 
transmission. 

256 pages Order Code BP89 £2.95 
AN INTRODUCTION TO VHF/UHF 

FOR RADIO AMATEURS 

1. D. Poole 

This book covers the essentials required to gain the most 
from using the VHF and UHF bands. As such it will be of 
— to both the newcomer and more experienced operator 
alike. 

Topics included in this book include propagation, des- 
criptions of the bands with outlines of the bandplans and 
channels, aerials, receivers, transmitters and a special 
chapter on scanners. in addition to this repeater and 
mobile operation are included as well as DXing and data 
modes together with a section on packet radio. 

102 pages Order Code BP281 £3.50 


PRACTICAL MIDi HANDBOOK 

R.A. Penfold 

The Musical Instrument Digital Interface (MIDI) is sur- 
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 

The Practical MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec- 
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals. 


128 pages Order code PC101 £5.95 


COMPUTERS AND MUSIC 
— see computer section 


[DIME CT 
BOOM 
SERVICE 


(A Division of Wimborne Publishing Ltd.) 


TO ORDER 
Please state the title 
and order code 
clearly, print your 
name and = address 
and add the required 
postage to the total 


order. 


Add 75p to your total order for 
postage and packing (overseas 
readers add £1.50 for countries 
in Europe, or add £2.00 for all 
countries outside Europe, sur- 
face mail postage) and send a 
PO, cheque or _ international 
money order (£ sterling only) 
made payable to Direct Book 
Service quoting your name and 
address, the order code and 
quantities required to DIRECT 
BOOK SERVICE, 33 GRAVEL 
HILL, MERLEY, WIMBORNE, 
DORSET, BH21 1RW (mail order 
only). 



































EN oe 
See next month’s issue for another 
three page selection of books. 





Although books are normally 
sent within seven days of receipt 
of your order, please allow a 
maximum of 28 days for deliv- 
ery. Overseas readers allow 
extra time for surface mail post. 
Please check price and availability 

(see latest issue of Everyday 
Electronics) before ordering from 
old lists. 
Note-—our postage charge 
is the same for one book or 
one hundred books! 


MORE BOOKS NEXT MONTH 


AALS ee EE ES 
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*& Scopes 20—-100MHz Plus DSO's/ 
% DMM's Handheld & Bench i 
% Function Generators 0.01Hz—1 OMHz == 
* Frequency Counters/Timers 0.01 Hz—1GHz 
* Over 30 models to choose from 


Free Catalogue 


ULTITEST 


P.O. Box 4, St. Neots, Huntingdon, Cambs. PE19 4QX U.K. 
Telephone: (0480) 403617 Facsimile: (0480) 403618 





Limited 








| EASY-PC, SCHEMATIC and PCB CAD 


NEW VERSION! 
LASER PRINTER SUPPORT! 


e Runs on:- 
. PC/XT/AT/386/486 
CGA EGA VGA. 


e Design:- 
Single sided, 
Double sided and 
Multilayer boards. 





















e@ Provides Surface 
Mount support. 






e Standard output in- 
cludes Dot Matrix 
printer, Laser 
Printer Pen Plotter, 
Photo-plotter and 
N.C. Drill. 














Write, Phone or Fax for full details:- 


Number Qne Systems Ltd. I See us at Desktop CAD Stand 4 


REF:EVD, HARDING WAY, SOMERSHAM ROAD, ST.IVES, HUNTINGDON, CAMBS, PE17 4WR, ENGLAND. 
Telephone: 0480 61778 (6 lines) Fax: 0480 494042 ACCESS, AMEX, MASTERCARD, VISA Welcome. 
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60/30V or 30-0-30V 
MAINS ISOLATORS 30/15V or 15-0-15V 2x30V Tapped Secs 
Pri 120Vx2 or 220/240V or 2x 15V Tapped Secs. Volts es aext 
415/440V.Sec 440 or 240V available: 3, 4, 5, 6, 8,9, 10, 15, 18, 60V 30V £ P&P 
or 110V Centre Tapped 20, 27, 30V or 15-0-15V 0.5 1 6.72 2.09 
20 VA £8.33 2.51 0.5 1 4.55 1.81 2 A 4 13.17 2.53 
60 13.60 2.70 1 2 6.19 1.98 3 M 6 19.05 7 64 
100 1587 Pp 292 2 A 4 10.01 220 4 p g 21.72 275 
200 249 & 352 3 M 6 1160 242 § § 19 27.46 3.19 
250 29.20 P 3.62 4 P- 8 13.84 2.53 6 12 31.32 3.41 
500 41.91 4.24 5 S$ 10 17.72 2.74 8 16 44.04 3,93 
DIY KIT MORE KITS IN m om a § 2 Be gk hm A 
2000 11796 7.64 _~—«*10 2 2994 324 = ee 
FREE 300 S«teeat «CASA «33.42 3.35 96/48V oF 48-0-48V 
MODU LES 6000 VA: 33.43 O/A Me he “ps 2x0-36-48V Secs to gee, fe 
10 6. |96V, or 36-0-36V or 48-0-48V. 
~All with pcb d CATALOGUE 24/12V or 12-0-12V ooops . 
Wit pews an PLUS TOOLS, BOOKS, PCB 2x 12V Secs eee tates. 050, 1 H8 ps 
, ‘ x a ecs to give , , 
step by step MAKING EQUIPMENT, TEST Me i Be 810,117.20 2538, 40 9V or V2 2a) 23 
. . : 20-0-20V or 25-0- 05 2. 
instructions GEAR AND MORE DETAILS e °° ae np oy wm ! in eee ae 5549 3.02 
1 2 6.08 2.09 0.5 1 5.91 2.09 4 P 8 32.54 332 
SPECIAL a ahy Cams: Clee 1 eae, > 749 2212 5S 10 B21 48 
SCOPE TRACE DOUBLER.....£12.50 2 M6 1208 208 3 6 lae2 282 ae ete are 
DIGITAL SIGNAL GEN........... ci695 | TOOL KIT OFFER a eee +e a tae eee FORMERS 
6 1 62 2. : TOOL TRANS 
AUDIO SIGNAL GEN............-. £17.50 oe ; 16 1a 308 «06:«CS:«(12~2~=« 3. 
: 1 36.52 4.12 
ROBOT VOX MODULE........... ¢19.50 | One each of: mains soldering Mk 902. 382: 8 6 240V to 110Vct O/P 
MULTIPLE SIRENS.............5.: £16.95 iron, soldering iron stand, 15 30 31.10 363 10 20.43.34 4.41 2KVA £71 + £5.33 Par 
TIME SWITCH.........0:00ceeeee £10.95 solder pack, solda-mop, side 20 NE es Ree 12 2451.87 5.22 CONSTANT VOLTAGE 
ENTRY ALARM cutters, snipe nose pliers, i re “4 63 CASED AUTOS — TRANSFORMERS | 
GONTROLLER........05..00-.00i £15.95 neon screwdriver, modelling AUTOS ord onc — marie For Spike-free Stable Mains 
FROST ALARM............:::::ee8 £10.80 115 ocket Outle INVERTERS 
CAR ALARM :..c.cccccsscsissscseeees £19.95 piibaskic oe fie 105, 115, 200, 220,230,240V 20VA £985 2.03 Peri fmeyione 
GEIGER COUNTER..............5: £58.30 PP for step-up or down hr a a Square or Sine Wave 
ct aterm pig, LIST PRICE £20.97 ee ape 0 213 B36) TRANSFORMERS 
cerccccesesseseeeseeeseseee 500 4 } 
3-CHANNEL LIGHT SPECI So. 10MB SA. spe. 1000. 388 BAS. Rannancuai ex 
SEQUENCER...............0cs000e £32.95 7 : 2000 86.70 
ONL Y £77.80 1000 8p teh BODOVA. 12448 (OVA 30VA to 4KVA 












ALL PRICES 


2000 60.41 5.11. REVERSE Cased Autos 110V. Also Valve Mains & Output 
3000 102.72 6.32 Cable 1/P 240V 13A Skt O/F Transformers 
250VA £35.66 £3.57 p&p 
















. O/ 
INCLU DE V.A.T G EM-T EC re 5000 roe aa AVO’'s & MEGGERS FRUCAT JONAL METERS 
DEPT EE12 UNIT J 7500 eg ae Full range available £4each +70p P&P 
P&P | 8 FINUC ANE DRIVE ; en , Please add 15% V.A.T. to all items after P&P Send SAE for Lists 
ONLY £1.00 ORPINGTON, KENT, BR5 4ED PO BOX 70, : 
PER ITEM 24 HOUR ANSAFONE ILFORD 3 BARRIE ELECTRONICS LTD 
~ TEL: 0689 37821 ESSEX, IG5 OAP TELEPHONE: 081-551 3454 











WIDE RANGE OF XENON FLASHTUBES 


Write/Phone your enquiries 


EXTENSIVE RANGE OF DIFFERENT TYPES OF 
GEARED MOTORS AVAILABLE FROM STOCK 


WASHING MACHINE WATER PUMP 
Brand new 240V AC fan cooled can be used for a variety 
of purposes. inlets 1'2 ins. Outlet 1 inch. Price including 
p&p and VAT — £10.95 or 2 for £20 including p&p and 
VAT. 


VARIABLE VOLTAGE TRANSFORMERS 


INPUT 220/240V AC 50/60 OUTPUT 0-260V 
Price P&P 

0.5KVA 2.5 amp max £29.00 £3.75 (£37.65 inc VAT) 

1KVA 5 amp max £37.40 £4.25 (£47.90 inc VAT) 

2KVA10 amp max £54.00 £5.48 (£68.40 inc VAT) 

3KVA 15 amp max £71.50 £6.24 (£89.40 inc VAT) 

5KVA 25 amp max £126.50 (Carriage on request) 


VOLTAGE CHANGING 

TRANSFORMER 

1250 Watt auto. Tapped 0-90V, 100, 110, 115, 
120, twice to obtain voltages between 90 
and 240V. Fitted in heavy duty louvered 
metal case. Fused input. Price incl VAT & 
p&p £39.50. 


COMPREHENSIVE RANGE OF TRANSFORMERS-LT- 
ISOLATION & AUTO (110-240V Auto transfer either 










BRIAN PRICE 


BOHM ORGAN STUDIOS 


66 Ashchurch Drive, Wollaton, Nottingham NG8 2RA 
Telephone/Fax: 0602-284766 


a EO 
33 years of experience in high quality Organ and Keyboard design 
; behind every BOHM product. 


The LATEST from BOHM 
900/910 Series Organs 













































12V DC 20 RPM 
REVERSIBLE MOTOR 


Swiss precision built. Ideal for robotics. Size: length 
inc. shaft 90mm. Diameter front fixing 38mm 
square. Currently advertised by well known sup- 
plier at £27.00 plus p&p & VAT. Our Price £14.95 







































































































































cad wits ricer soar ond ral 0s 00 ie * 400 sounds in NEW BOHM H.D.S. System 
ULTRA VIOLET BLACK LIGHT FLUORESCENT TUBES *  256Sampled Rhythms and Accompaniments 

4ft 40 watt £10.44 (£12.00 inc VAT) Caller only GIANT BLOWER EXTRACTOR UNIT 

2ft 20 watt £7.44 + £1.25 p&p (£9.99 inc VAT) Twin output centrifugal blower 1HP 240V AC motor, * ee Track Sequencer 

13in 10 watt £5.80 + 78p pp rope no Math outgan re 0 ef. Size: Length 100cm; Height *  Touch-Sensitive keyboards 49 Notes 

12in 8 watt £4.80 + 75p p&p .38 inc cm; m; Fixin late 106x33cm. Pri 

Qin 6 watt £3.96 + 50p p&p —_(E5.12 inc VAT) €125 + VAT. Ex warehouse. yore *  Allfeatures fully Programmable by user, Soundcard or 
fin Saree toe sree ey inc VAT) TORIN CENTRIFUGAL BLOWER Optional Floppy Disc. 

. oT GINO Sa, Sve SE 230V ac 2,800 RPM 0.9amp 130mm diameter impellor j j i i Veneers. 

Lemay tg Path ag ge inc VAT) outlet 63 x 37mm overall size 195 x 160 x 150mm long. * Available in choice of cabinets and Ve 

mca ech i ok ag 520 Expander 
a wy ae siasaa otiaes in the following sizes: Full Organ a. ih Voicing 

nly .00 + £2.50 p&p -98 inc 9 RPM 12 RPM 80 RPM 160 RPM 110V AC or 240V AC ms 

175 WATT SELF BALLASTED BLACK LIGHT & with capacitors (supplied). Price incl VAT & p&p £12.65 Sound Sampled | y Ss d rd 
MERCURY BULBS Available with | BC or ES GEARED MOTORS Fully Programmable from Soundca 

oe pap sre 5. 3 71 RPM 20!b inch torque reversable 115V AC input 
a 

12 VOLT BILGE PUMPS ; including capacitor pe i son mse for 240 “AC STATION ONE EXPANDER 

Buy direct Hom the imoorters operation. Price incl VAT & p&p £23.00. * All features of 900 Series Organs 

15ft head 
£16.00 inc. ead 3 amp SOLID STATE EHT UNIT * Pius 48 track sequencer a 
1750 GPH 15ft head 9 amp pap ei gi Ae Shes approx ey Ryodycing *x Unlimited Programming facilities for Sounds, Rhythms 
mm spark. Built-in 10 sec timer. Easily modifie " 
£20.18+ £2.60 p&p for 20 sec, 30 sec to continuous. Designed for boiler and Accom paniments , dDi 
; , ignition. Dozens of uses in the field of physics and i isc or ver 
(26.20 inc VAT) electronics. eg supplying neon or argon tubes etc. * Storage on soundcard, Floppy Disc, Har . y 
EPROM ERASURE KIT cceeeeeeceecemene Price less case £8.50 + £1.00 p&p (£10.93 inc VAT) NMS large | nternal memory 
Build your own EPROM ERASURE for a fraction of H H . 
the price of a made-up unit kit of parts less case HEAVY DUTY MOTOR * Supplied with 400 Sounds and 120 Rhythms 


Crouzet 115V/230V A.C. heavy duty 1RPM motor. 
-Anticlockwise type 82/015. Size 68mm diameter x 
55mm long. Shaft 6mm diameter x 20mm long.Price 
inc. VAT & p&p £18.40. 
RHEOSTAT 
50W 2ohm Samp ceramic power rheostat. Price inc. 
VAT & p&p £10.35. 
MICROSWITCH 
Pye 15amp changeover lever microswitch, type $171. 
Brand new. Price 5 for £6.90 inc. VAT & p&p. 
NMS = NEW MANUF SURPLUS 
R&T = RECONDITIONED AND TESTED 


includes 12in 8 watt 2537 Angst Tube Ballast unit 
pair of bi-pin leads neon indicator on/off switch 
safety microswitch and circuit £14.00 + £2.00 p&p 
(£18.40 inc VAT) 





We are also the UK suppliers for the BOHM IC E510. 
Available with full Technical Information. 


Supplied in kit form or built by: 
THE BOHM SPECIALISTS 


Part Exchanges welcome. Please write or phone for NEW English 
brochures and price list. — Callers by appointment please. 


Contact your local agent: 




























SUPER HY-LIGHT STROBE KIT 

Designed for Disco, Theatrical users etc. 

Approx 16 joules. Adjustable speed £48.00 + £2.00 p&p 
(£57.50 inc. VAT) 

Case and reflector £22.00 + £2.00 p&p (£27.60 inc VAT) 
SAE for further details including Hy-Light and 
industrial Strobe Kits. 
















Lcseveed South Wales: Scotland: North West: 
VISA | SERVICE TRADING CO Vernon Pursall : or ome ee mee wiclice ‘Tenteids 
| n VW , 

A 57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB eae tate ingswell Hetton Le Hole 
Showroom open 081-995 1560 Ample South Glamorgan Aberdeen ave and Manet 
Monday/Friday ACCOUNT CUSTOMERS MIN. ORDER £10 Parking Space Tel: 0446-733277 Tel: 0O224-744585 el: 
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Wash Pro 
Biofeedback Monitor — Front End 
Processor 
Power Supplies — 1.5V-25V 2A Y 
Logo/Lego & Spectrum Interface 664 £5.60 


EEG Electrode Impedance Meter | O65 £3.98 
Biofeedback Signal Generator 666 £4.08 
; 667 £6.70 

668 












Four-Channel Light Chaser 


























Quick Cap Tester 

Weather Station 
Boards for some older projects - not listed here - can often be obtained from Anemometer ee aes id 
Magenta Electronics, 135 Hunter St, Burton-on-Trent, Staffs DE14 2ST. Wind Direct; Par 673/674 
Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Notting- Ind Direction 
ham NG16 1BX. Tel: 0602 382509. System Power Supply 675 











Prophet In-Car loniser 676 


EE Weather Station 
Display Driver 
Display and Sensor 

Fermostat Mk2 

Superhet Broadcast Receiver-Tuner/Amp 





NOTE: While 90% of our boards are now held in stock and are dis- 
patched within seven days of receipt of order, please allow a maxi- 
mum of 28 days for delivery —overseas readers allow extra if ordered 
by surface mail. Please check price and availability in the latest issue 
before ordering. We can only supply boards listed in the latest issue. 
Boards can only be supplied on a payment with order basis. 





672 & 678 
671 
677 
679/680 




























Stereo Noise Generator 631 
PROJECTING 9 we Order Code Digital Experimenter’s Unit — Pulse Generator 682 
_| Noise Gate £4.41 : Power Supply 683 


684 












Enlarger Timer 

EE Weather Station 
Rainfall/Sunlight Display 
Rainfall Sen and Sunlight Sen 





BBC Sideways RAM/ROM NOM AEY/ 
Pipe & Cable Locator 


Multi-Channel Remote Light Dim MAY’88 









685 
686/687 


[ses | _tai0] 
[ses | £3.00) 





















Transmitter 599 Amstrad Speech Synthesiser 689 £4.68 
Receiver 600 Quizmaster 690 £4.74 
Door Sentinel 605 





80 Metre Direct Conversion Radio 


























































































































































































: 691 £4.95 
Multi-Chan Remote Light Dim Mains Appliance Remote Control 
penny /Decatiet one Infra-Red Transmitter 692/693 | £4.75 
Dimmer Board 602 
Power Supply 603 Mains Appliance Remote Control 
. Encoder Board A 694 £6.61 
MiGs Nie ih yt Encoder Board B 695 £4.78 
Isolink 613 £4.21 
7 ROGGE a The Tester 696 £4.15 
Fah Sitch eS 614 Mains Appliance Remote Control 
Suntan Timer 610 Mains ON/OFF Decoder 697 
Car Alarm , 615 (5 s pak 697's ordered together £3.25 each) sae 
Breaking Glass Alarm » £427 — saa 
and Tally ES OEn oO 4 
EPROM Eraser £4.07 Main Board (double-sided) 
Doorbell Delay 616 Display 3 699, 700 
Infra-Red Object Counter Trans £9.28 Alarm Bell Time-Out 701 
Receiver asa Mains Appliance Remote Control 
Display set Temperature Controller (p.c.b. only) 702 






Seashell Sea Synthesiser 

























Ghost Walker 703 £4.32 
Frequency Meter 704 £5.25 

















































































































































Downbeat Metronome _ 629 £4.84 
EPROM Pro On S 63 2 
Seen Sebel Reed 7 ws a oe Freq. Meter/Tachometer 705 
Menkcriauw TANSS aa eae EE Musketeer (TV/Video/Audio 706 
unter Game TANS Ca —_———~ 
- ; ; Colour Changing Christmas Lights 
Continuity Tester 619 £2.67 Microcontroller Light Sequencer 708/709 
Mini PSU 636 £3.23 Versatile Bench Power Supply Unit 710 
Sound-to-Light Interface 637 Teach-In ‘91, Part 1 - Design Your Own Circuits 
Midi Pedal 639 L200 Module 711 
Midi Merge 640 Dual Output Module 712 
Audio Lead Tester 641 LM723 Module 713 
Main Control Board 632 r fata bh 1 
Remote Interface (4 boards) 633 | Please note it is important to give project title as well as order code. i 
Electron User Port 638 i i 
4-Channel Auto-Fade Interface 642 4 EE PRINTED CIRCUIT BOARD SERVICE i 
Pet Scarer 644 £3.00 t Please send me the following p.c.b.s. } 
Electron A/D Interface 645 £4.84 1 7 : ; w i 
Spectrum EPROM Programmer 628 £7.87 , Order Code Project Quantity Price O i 
Bat Detector 647 £4.95 i oie | 
Programmable Pocket Timer JUL'89 £3.82 Bh cies sbesstenvenectviseitiavsetibectisatepnes dls asertiagaeasoses¥idgaqbeetansend eceasseerdesenoisesssssonsusessagtensveeboiqestuedaceuiasi ra 
Electronic Spirit Level 649 £3.85 i QO | 
Distance Recorder 651 BR A Meester sits ecw ptag ed spceeaseso ett l cd wed ncsian bitieasshoacib hae. cs, > I 
Treasure Hunter 652 £3.73 z vv I 
Xenon Beacon 650 | —_ | 
Probe Pocket Treasure Finder 653 > i 
Power Supplies — Fixed Voltage 654 rm | 
Variable Voltage 655 ~” : 
ae oe ace NERA Tg Le eres tee eeeenenensnssecnsintneunpatgeeregesnnnenenentnsnibietiontnttgeeessnensesueng 0 | 
Power Supplies —- 25V 700mA faa i 
30V 1A | SPAN Msisittmese ue bt eds OA Swcichish relia adobe lees decoansliaads 1 
EE Seismograph — Control te 
Detector i “n! 
Lego/Logo & Spectrum _ EE URIS NE TO cs, m 4 
i Please allow 28 days for delivery (see note above) § 


Everyday Electronics, December 1990 | | | — 829 


Wala * 
“AA & G ELECTRONICS 


ELECTRONIC COMPONENTS MAIL ORDER COMPANY. ELECTRONI DISTRIBUTO » Ss 


COMPONENTS CATALOGUE 
I gg O IS AVAILABLE NOW. 











entry to win an ultraviolet exposure Unit Value £ 200. 












Have you sent for your copy yet ? te Countels: 
Electronic Components 8 ™80) yncludes Se insulation 
at the right prices. EN 5 WWINiGeOyQ:5 targes 
0 
g much ™ \at 
e FAST SERVICE Logic P oa gpore ae: 
ottice. 9g PIR eS 
e LOW PRICES “ey She? p\MOry DootPr Ore cesso" 
e LARGE DISCOUNTS ras IE. 2 compone™ 
yrdoo!: S 
; \s, Se 
scase?, PREBR, emt RE eas S ponductors © a 4 \UAIO 
es \eS; KC 
Daal antl oe pocessorn™ s 62.00) fee ads plugs © 
3 A cATALOS Eguipmmentt Kets © 
color pp, Dis ee pise Ph S qnets etc 
Tesi, aio 
Value £ 2.00 absolutely free!!! pypiic A S 9) © at gor YOU" 
Simply complete and return the order form below and we will send your free gift. COMMUN jo * YCATION Trade prices 
PLEASE SEND A COPY OF THE A & G ELECTRONICS CATALOGUE RADE!NON CATAL GU _ pA Witn 
AT £1.00 (REFUNDABLE WITH MY FIRST ORDER) AND MY FREE REE WE dE) a gAe. ri cau" 
Q0. 
AUDIO ELECTRONIG \ ve 


404 EDGWARE ROAD _ 
LONDON W2 1ED OA ~~ ALL CATALOGUES 


instruments/PA/Audio 071-724 3564 CONTAIN PURCHASE 










IHAVE ENCLOSED £ ....___ Tick box to enter the competition. [_ Security /Communications/CCTV 071-724 0323 VOUCHERS WORTH 
| Components 071-723 1008 
A&G ELECTRO eS EY Trade/Education/Export 071-258 1831 £90 
Free Post ,100 Park Avenue , Account facilities available Fax: 071-724 0322 : 


FOR RETAIL MAIL ORDER ONLY 





OPEN 6 DAYS A WEEK FOR CALLERS AND TELEPHONE ORDERS 





London E 6 2BR. (No Stamp Required) 
TEL : 081-552 2386 Fax : 081 - 519 3419. 








LITESOLD FUME CAPTOR 
AT ONLY £54.65 -IT'S LIKE 
A BREATH OF FRESH AIR! 


PACKAGED SHORT COURSES 


The National College of Technology (NCT Ltd) 
offers a range of packaged short courses in 
analogue electronics, digital electronics, fibres & 
optoelectronics and programmable logic controllers 
for study at home or at work. The advantages are that 
you may, 


—commence at any time 
—work at your own pace 
—have a tutor (optional) 


and there is no travelling involved. BTEC certificates 
are available subject to the conditions of the 
award. These highly popular packed courses contain 
workbooks, a cassette tape, circuit board and 
components necessary to provide both theoretical and 
practical training. 


Whether you are a newcomer to electronics or have 
some experience and simply need updating, there is 
probably a packaged short course ready for you. Write 
or telephone for details, quoting Everyday Electronics, 
to: 


NCT Ltd, P.O. Box 11 








High Street, Wendover (240N wie mds | 
Buckinghamshire HP22 6XA ea 


or telephone (0296) 613067 Ext. 202. : : Coe sales 
Light Soldering Developments, 97-99 Gloucester Road, 


Croydon CRO 2DN. Tel: 081 689 0574. Fax: 081 689 0090 
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EVERYDAY 





JANUARY 1990 TO 





Sa <a DECEMBER 1990 
: Mn i, et 
) i ebruar - ugust 
| Sao ate eas 221-292 April 625-696 October 
293-360 May 697-760 November 
The No 1 Magazine for Electronic & Computer Projects 361-424 June 761-840 = December 
CONSTRUCTIONAL PROJECTS 
AIR IONISER, PROPHET IN-CAR 88 GRAND NATIONAL GAME by /van Patrick Gore 436 
ee me HUMIDITY SENSOR 202 
ALARM, POSSESSION LOOP 18 
ALARM, PRESSURE PAD 534 IN-CAR IONISER, PROPHET 88 
ALERT, FRIDGE 670 INFRA-RED CONTROLLER 708 
ALERT, FROST 257 IN-LINE DIMMER by 7. &. de Vaux-Balbirnie 744 
ALERT, TELEPHONE 378 IONISER, PROPHET IN-CAR 88 
AMATEUR BAND RADIO 391 LAMP/VACUUM CLEANER CHARGER, 12V 814 
AMPLIFIER, MINI BRIDGE 404 LIGHT CHASER, FOUR-CHANNEL 12 
AMSTRAD CPC SPEECH SYNTHESISER LIGHT CONTROLLER, 8-CHANNEL - 772 
by Robert Penfold Be pou LIGHT DIMMER, IN-LINE 744 
ANEMOMETER | 107 LIGHT LEVEL INDICATOR 444 
AUTO MEMO by Owen Bishop 342 LIGHT MONITOR, CYCLE REAR 716 
AZIMUTH ADJUSTMENT AID LIGHT SEQUENCER | 772 
by T. R. de Vaux-Balbirnie | $22 LIGHTS, COLOUR CHANGING CHRISTMAS 802 
BAROMETER, ELECTRONIC 310 LINEAR SCALE OHMMETER by 7. &. de Vaux-Balbirnie 192 
- BIOFEEDBACK SIGNAL GENERATOR by Andy Flind 58 LINE TRACKER, MOBILE 659 
BUGGY, LINETRACKER 659 LOOP ALARM, POSSESSION 18 
CAMPING GAS RESERVEINDICATOR_ 508 MANS APPLIANCE REMOTE CONTROL SYSTEM 
CANDLE, CHRISTMAS 44 by Chris Walker 372, 457, 526, 545, 596 
CAPACITOR TESTER, QUICK . 94 MEMO, AUTO 342 
CAR AIR IONISER, PROPHET 88 METAL MATE by 7. A. de Vaux-Balbirnie 570 
CAR ENGINE EFFICIENCY METER 232 METER, ENGINE EFFICIENCY 232 
CAR HEATER THERMOSTAT by 7. &. de Vaux-Balbirnie ~ 680 METER, ENLARGER TIMER/EXPOSURE 262 
CAR TOWING SOCKET TESTER 466 METER, FREQUENCY 636 
CHRISTMAS CANDLE by Chris Walker 44 METRONOME, SIMPLE 512 
COLOUR CHANGING CHRISTMAS LIGHTS 4y Mark Daniels 802 MIDI HI Fi CONTROLLER, INFRA-RED 708 
COUNTER, HANDHELD OBJECT 606 MINI BRIDGE AMPLIFIER by Robert Penfold 404 
CRYSTAL SET RADIO by Aobert Penfold MOBILE LINE TRACKER dy Chris Walker 659 
(Amateur Radio Supp) May ‘90 MUSICAL CANDLE 4g 
CYCLE REAR LIGHT MONITOR M.W./L.W. SUPERHET BROADCAST RECEIVER 160 
ne mg: a aon re : 
DICE, ELECTRONIC 186 OHMMETER, LINEAR SCALE 192 
DIGITAL EXPERIMENTER’S UNIT by Aobert Penfold 236 PHONEY PHONE by Owen WN. Bishop 546 
DIMMER, IN-LINE 744 PIPE AND WIRE DETECTOR 570 
DIPSTICK, ELECTRONIC | 780 POCKET MONEY PROJECTS 18, 40, 132, 186, 257, 780 
DISTORTION UNIT, VALVE 582 
EE MUSKETEER by Chris Walker | 708 LECIRE GRIESE Ub 
ELECTRONIC DIPSTICK 780 TUNE GENERATOR 132 
mika snips 204 PRESSURE PAD ALARM by 7. 8. de Vaux-Bilbimnie 534 
FALSE ALARM by 7. &. de Vaux-Balbirnie 126 PROGRAMMABLE LIGHT SEQUENCER 772 
FERMOSTAT Mk2 by Andy Flind 166 PROPHET IN-CAR IONISER by Andrew Armstrong 88 
FOUR-CHANNEL LIGHT CHASER by Mark Stuart 12 PULSE GENERATOR 236 
PREGUENE PRET RRL LAbt iain Fer QUICK CAP TESTER by Mark Raven 94 
Dy Stee KAN 696, 728 QUIZMASTER by Adrian Galea 328 
FRIDGE ALERT by 7. R. de Vaux-Balbirnie 670 
FROST ALERT by Chie Gowes aa RADIO, CRYSTAL SET (May ‘90) Supplement-2 
GAME, GRAND NATIONAL 436 RADIO, M.W./L.W. SUPERHET 160 
GAME TIMER by Chris Bowes 40 RADIO, S.W. | (May ‘90) Supplement-7 
GAS RESERVE INDICATOR by 7. 2. de Vaux-Balbirnie 508 RADIO, 80 METRE DIRECT CONVERSION 391 
GENERATOR, STEREO NOISE 248 RAINFALL GAUGE | 274 
GENERATOR, TUNE , 132 REGULATOR, MICROPOWER STABLISED VOLTAGE 398 
GHOST WAKER by Max Horsey 642 . REMOTE CONTROL EMULATOR : 708 
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REMOTE CONTROL SYSTEM, MAINS 


TUNE GENERATOR by Chris Bowes 132 





APPLICANCE : 372, 457, 526, 545, 596 TV CONTROLLER, HANDHELD INFRA-RED 708 
SEQUENCER, MICROPROCESSOR CONTROLLEDLIGHT 772 VACUUM CLEANER CHARGER, 12V LAMP/ 814 
SIGNAL GENERATOR, BIOFEEDBACK 58 VALVE DISTORTION UNIT by Jonathan P. Oliver 582, 665 
SIMPLE METRONOME by Anoy Fiind 512 VERSATILE BENCH POWER SUPPLY by Mike Tooley 808 
SOUND WARBLER 546 VIDEO CHECK by 7. &. de Vaux-Balbirnie 444 
STABLISED VOLTAGE REGULATOR 398 VIDEO CONTROLLER, INFRA-RED 708 
STEREO NOISE GENERATOR by Andy Flind 512 VOLTAGE REGULATOR | 398 
SUNLIGHT RECORDER | 274 , 

SUPERHET BROADCAST RECEIVER by Mark Stuart 160 ee eh se een on 
S.W. RADIO by Robert Penfold Supplement-7 (May ‘90) WEIGH MACHINE GAS CYLINDER 508 
TACHOMETER/FREQUENCY METER 636, 728 WHISTLE BOX TIMER by G. M. Worthington 734 
TAPE RECORDER AZIMUTH ADJUSTMENT AID 322 WIND DIRECTION INDICATOR 107 
TELEPHONE ALERT by 7. R. de Vaux-Balbirnie 378 WIND SPEED INDICATOR 107 
TEMPERATURE SENSOR 202 WINE BREWING THERMOSTAT 166 
TESTER, QUICK CAPACITOR | 94 WIRE AND PIPE DETECTOR 570 
THERMOMETER, WINE BREWING 166 | 
THERMOSTAT, CAR HEATER | 680 5° FRIDGE ALERT 670 
TIMER GAME. AO 10Hz-100kHz FREQUENCY METER 636, 728 
TIMER WHISTLE BOX joa _T2YLAMPVACUUM CLEANER CHARGER ss 
che ible Sidon: Rawnsley 466 80 METRE DIRECT CONVERSION RECEIVER 
an y omg Tea } 7 by Robert Penfold 391 
Uieroys Mepis SOR ey Ss 1000W PER-CHANNEL LIGHT SEQUENCER 772 
SPECIAL SERIES 
ACTUALLY DOING IT 1-Nimbus and its BBC-type Parallel Card 578 


by Robert Pentold 55, 140, 198, 254, 346, 532, 666, 732 


AMATEUR RADIO by Jony Smith G4FA/ 
24,142, 184, 252, 348, 390, 479, 542, 614, 668, 747, 785 


BBC MICRO by R.A. Penfold 


2-Analogue to Digital Converter 674 
MICRO IN CONTROL by John Hughes 

34, 120,172, 242, 316, 400, 470, 538, 586, 652, 723 

2-The Transistor and Light Dependent Resistor 34 





51, 98, 200, 266, 350, 382, 484, 524, 604, 664, 720 3-Relays and Logic — 120 
CHOOSING AND USING TEST EQUIPMENT 4-Combinational Logic A V72 
by Robert Pentold 384, 448, 518 5. Sequential Logic and Pulse Circuits 242 
1-Multimeter 384 6-Counting Circuits and Control Logic 316 
2-Oscilloscope Specifications Explained , 448 7-Designing a Model Lift | 400 
3-Power Supplies, Logic Probes, | -8-Lift Logic and Meet The Microprocessor | 470 
Frequency Meters and Millivoltmeter 518 Psd Lea ike ee a 
Cy uderooey. CIRCUITS (TEACH-IN °91) 11-Software Development 652 
;": irecation 786 12-Software and Look-up Tables 723 
INTERFACE by Robert Pent ON SPEC by Mike Tooley 
y Roped | ant isan 62, 114, 208, 282, 334, 408, 476, 516, 610, 647 
INTERFACING THE RML NIMBUS 
by Andrew Channerley — 578, 674 ROBOT ROUND UP by Mgel Clark 
32, 100, 198, 260, 326, 414, 465, 551, 595, 684, 748, 807 
GENERAL I FEA Ti TURES” 
DIODE DATA by Mike Tooley 268 GETTING YOUR PROJECTS WORKING 
DOWN TO EARTH by George Hylton by Robert Penfold 178 
210, 256, 340, 412, 486, 544, 750, 819 MATSUSHITA ELECTRIC by Barry Fox 26 
ELECTRONICS AND CAD by Raver Penfold 738 NEWS 63, 116 
EDITORIAL PLEASE TAKE NOTE 56,545, 665 
11,87, 159, 231, 303, 371, 435, 507, 569; 635, 707, 771 Mains Appliance Remote Control System 545 
FIBRES AND OPTOELECTRONICS by Mike Tooley 686 Two Tone Siren | 56 
FIRST STEPS IN PROJECT BUILDING Valve Distortion Unit i 665 
by Robert Penfold 102 POWER SUPPLIES FOR PROJECTS by Vivian Capel 336 


FOR YOUR ENTERTAINMENT dy Barry Fox 
22, 130, 170, 246, ae ba 443, 522, 576, 650, 736, 800 


SHOPTALK by David Barrington 
64, 131, 209, 251, 319, 409, 468, 545, 612, 665, 746, 823 


‘BAGERESRERGERRESEORRRERIRRRBRSORRARNGROR SIS RORREEERESEORRES RRND ROR IERIE TEI ITT TTT TIE 


SPECIAL OFFERS AND SERVICES 


AMATEUR RADIO SUPPLEMENT (12 pages) between 326/327 


Crystal Set by Robert Penfold Supp 2 
DIY Aerials by George Hy/ton Supp 4 
Shortwave Reception by Robert Pentold Supp 1 
T. R. F. Receiver by Robert Penfold ; Supp 7 


BOOK SERVICE 
66, 136, 212, 284, 352, 416, 488, 552, 616, 688, 752, 824 


COMPONENTS CATALOGUE 

(32-page Greenweld Spring Catalogue) between 256/257 
COMPONENTS CATALOGUE 

(132-page Greenweld ‘91) ° banded with Nov ‘90 
COMPONENTS CATALOGUE 


(32-page Marco Spring ‘90) between 184/185 


832 


COMPONENTS CATALOGUE 

(132-page Marco ’91) banded with OCT ‘90 
COMPONENTS CATALOGUE 

(40-page Magenta ‘90/'91) between 800/801 
EE REFERENCE LIBRARY (Books) 722/801 
MARKET PLACE 21,118, 169, 333, 453, 475, 550 
MULTIMETER, AUTORANGING DIGITAL 

(Greenweld Special Offer) 119 
OSCILLOSCOPE (Crotech Special Offer) 57 
PASSIVE INFRA-RED INTRUDER DETECTOR 

(Riscomp Special Offer) 469, 523 


PRINTED CIRCUIT BOARD SERVICE 
70, 144, 216, 288, 356, 420, 492, 556, 620, 692, 756, 829 
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We’ve gone completely loopy this year: we’re giving away up to £1000! 
Yes, the winner of our Christmas Competition will receive a voucher 
for ten times the value of the order that accompanies the entry, up 
to a maximum of £1000! The voucher can be exchanged for any com- 
ponents offered by Highgrade in 1991 —you choose what to buy with 
it. lf that’s not enough for you, every single competition entry entitles 
you to agift, whether you get the answers-right or not! Are you ready? 
Here we go. 


In the Highgrade lab we've been experimenting with a special recogni- 
tion circuit. To test it out, the system is connected to a printer: we 
speak into the microphone and it prints what it thinks we said. Sad 
to say, there are still a few bugs in the system. For instance, when 
| said into the microphone ‘Can you recognise speech?’ the printer came 
back with—Can you wreck a nice beach?! Here are some of the 
mistakes it made when read it a list of television programs. What should 
it have printed? 





1) Colliders Cope should have been 
2) Casual Tea should have been 
3) Cora Nation’s Treat should have been ____ 
4) Stale Ucky should have been 
5) Start Wreck should have been 
6) Woe Gun should have been 


Right now we're working on a nudie vice for hoe moaners —sorry, | 
must remember to turn off the speech circuit. A new device for home 


SUPER Cfarisfincd COMPONENT BARGAIN 


BF 167 Transistors: pack: of: 100: for £2:60!...0..)..i0.0 luli eiliascue... LC] 
0.68uF Polyester capacitors: bag of 200 for £3.80!.......0..cccccccceccececsbesevesvecssceevecee, CL] 
DE switches, 4-pole, pack of 10 for £1.401).........cfcceues cies Mo oe ie C] 
Horizontal cermet trimmers, 250K, pack of 25 for £1.60! ..........ccccccccccccccceeeeeceecccceee [J 
10-way Molex straight plug, pack of 100 for £2.80!..0..0...ccccccccccccccscclececesecececeevee, [J 
J201 FETs: pack of 100 for £3.80!............. jon ses osi sin 4ed asi svoal pet eh cieg] Ot Meet anes tee mek L) 
DIN speaker sockets: bargain pack of 10 for B0p!..........ccccceccecccsececeevesesececsevseveeeees LJ 
3A Rectifiers: you'll never see an offer like this again: 25 for £1.80I...........:.........6.. L] 
Green rectangular LEDs: not perfect, but all working: goofy offer 200 for £2.80)....... CJ 
4n7 Polyester capacitors: wicked! 200 pack for £2.60!......0:..c000000. Tibetan cia eae LJ 
BF 394 transistors: extra special Christmas offer: 100 for £2.60!..2.....0000ee, CJ 
Push switches: you won't believe this: 100 for £3.80 (less than SH OM isc. eich ] 
Canned coils: mean looking components: 25 for £2.20! .......cccccccccccececscccesseeseeseceeees C] 
22n (0.022uF) Polyester capacitors: bag of 200 for just £3.20!..0.......ccccccccccccccceeeee, ] 
DIL resistor networks: 15 commoned 10K resistors each IC: 25 for £1.60!............. [_] 
Full feature clock module: extra special offers: £2.80!.......ccccccccccsesseccesevsceeseeravvvevses [J 
TEA5570 AM and FM radio IC, with data and circuits: £2.20!......0...cccccccscesecseseeseees [J 
47n (0.047uF) Polyester caps: another monster bargain: 200 for £3.20!...0.........0..05 [_] 
3-way Molex plugs, pack of 100 for £2.201.....:...ccccssssccesesbivducsccedisselebadilts coitbees a 
Ceramic filter 455kHz (use with radio IC) 2 for £1.00!........ccccccccccececscsesesesesereeeees LJ 
Ceramic filter 10.7MHz (use with radio IC) 2 for £1.00!......000...ccccccceccceseeverteeserees EJ 
BC307 Transistors: pack of 100 for £3.20I........ceecccecceotsdadestiesecsssceeeeahet et oka LJ 
Horizontal cermet trimmers, 100R, pack of 25 for £1.60!.....cccccccccccscsccesecscsecsseeceeeen L] 
Believe this: 39p 2.5% tolerance top grade polystyrene caps: 100 for £1.20)............ C] 
Trimmer capacitors: delightful components: silly price of 25 for £1.80!.................00. C] 






Win up to 
£1,000 worth § 
of components! & 


EVERY ENTR 
WINS A PRIZE! 


owners is what | meant to say, of course. Anyway, now you've filled 
in your answers you can choose any one of the gifts below! 


1) Special blade for cutting grooves and notches 

2) Mini biofeedback monitor kit 

3) Secret circuits file—things the authorities would rather 
you didn't know! 


The competition winner will be chosen by draw from all completely 
correct entries received by the closing date: December 20th 1990. I'd 
like to say that some famous celebrity will make the draw, but in reali- 
ty fair play will be supervised by our not very famous solicitor. The 
winner will be notified early in January 1991. If you have any queries 
about the competition, please tel: O600 3715. 


Thermal fuses: open at 70°C: a pack of 5 






Multi-contact lever switch: 2 sets of 4pc/o 
contacts: loopy price of 2 for £1.00!...[_] 





Motorola NPN transistors: pack of LOG Tor..walt for EGO? 2: .csesretosaliet vcs lone [J 
Vertical cermet trimmers, 250k, pack of 25 for £1.60!..........cccccccccsecsccsceseevsseesevseees LJ 
SAB0600 three tone chime IC, with data and circuits, yours for £1.00!...........00c000, w 
6A 200V Rectifiers: what a bargain! 25 for £2.80!......000....cccccccccssccceeessevsneeeeesens mat 
78L08 Voltage regulators, 8V @ 100mA: 10 for £1.60)... ccc ccccccccccccceeeeeeveveeeenes C) 
ST72A FETs: another splendid bargain: pack of 100 for £3.80!.......00.cccccecccceseeeeeeees L] 
Miniature carbon trimmers, 47k, with finger adjust: pack of 100 for £2.60!............... [] 
SIL resistor networks: 8 commoned 3k3 Rs per IC: pack of 25 for only £1.60).......... 3 
Ceramic resonator (use as crystal), 4MHz, pack of 3 for £1.00! ........ccccocccecccccceceesees fe] 
BT 137 mains (600V) triac, will switch up to 8A. Yummy offer: 3 for £1.20!........00... LJ 
Extra special offer: 6 quad comparator ICs, with data, £1.20!..............cccccceeecceceseneee & 
Miniature STC 12V relays, 2pc/o, pack of 2 for £1! ...c.cccccccccececssecscecssecseevecevseevecens CJ 
Ceramics, 5p6 sub-miniature, pack of 100 for £1.40!...0...0.ccccccceccseccecssccseevssevsseeees LJ 
iuF Polyester caps: bag of 100 for £3.20!.......cccccccccccecccccsecescesevsceseceseesesveceasevseees LJ 
CMCO25 Power transistors: pack of 10 for £1.20!........ccccccccccececcevececesecvcseeeveceevece. fa 
BF 173 transistors: treat yourself to a pack of 100 for £2.80!........cccccccccccccecccececevsee, [4 








Please tick the boxes for any components you would like, and send the entire page (with your competition entry!) to: 
Highgrade Components Ltd., 8 Woburn Road, Eastville, Bristol, BS5 6TT. 


Oo | enclose cheque/postal order for............ ih ik Roe Wig ESR Bets £ 


C} Please charge my Access/Visa card no. 


Expiry date 


Components total 
Postage (£2.80 UK) £ 
Sub total 

VAT (UK only) * 





EVERYDAY 





ELECTRONICS 


Reach effectively and economically today’s enthusiasts anxious to know of your products and services 
through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT) 
per single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence 
(plus VAT) per word (minimum 12 words). 
Se aenien Dare | ore rie to eo “ere payable to everday Electronics. VAT must be added. Acvertise- 
, together with remittance, should be sent to the Classified A i - 
ics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) oo ik sea Sabah Lal 















RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 


1 to 24 volts up to ¥2 amp. 1 to 20 volts up to 1 amp. 1 to 16 volts up to 1% 
amps d.c. Fully stabilised. Twin panel meters for instant voltage and current 


readings. Overload protection _ 
a £42 5 
VAT 


Fully variable. =p — 
+ Post £2 


















Operates from 
240V a.c. 
Compact Unit. 
Size 9x 5% x 3in. 






RADIO COMPONENT SPECIALISTS 


337 WHITEHORSE ROAD, CROYDON 
BOY SURREY. U.K Tel: 081.684.1665 an 


List, Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday 





BA SERVICE MANUALS zie 


Available for most Video Recorders, Colour & 
Mono Televisions, Cameras, Test Equipment, 
Amateur Radio, Vintage Valve Wireless, 
Any Audio, Music Systems, Computers, 
Kitchen Appliances, etc. 


Equipment from the 1930’s to the present 
and beyond. 


Over 100,000 models stocked, 
originals & photostats. 


FREE Catalogue Repair & Data Guides 
with all orders. 


MAURITRON TECHNICAL SERVICES (EE) 


8 Cherry Tree Road, Chinnor, 
Oxfordshire OX9 4QY. 


Tel: (0844) 51694. Fax: (0844) 52554 


FS) = s TECHNICAL INFO SERVICES (EE) ae 


76 Church St., Larkhall, Lanarkshire ML9 1HE 
Phone 0698-884585 Mon-Fri, 9-5, 
‘ om other time 0698-883334, FOR FAST QUOTES 
WORLD'S LARGEST COLLECTION SERVICE MANUALS - Most unobtainable 
elsewhere. Prices range from only £4.50—large s.a.e. any quotation, no obli- 
gation to buy. 
WORLD’S SOLE Suppliers of TV & Video Repair manuals, etc. from TV TECHNIC, 
also such publishers as Heinemann, Newnes, TV Technic, Thorn etc. Every 
published service sheet in stock, supplied full size, not bits & pieces. CTV's or 
any combination £3.50 plus Lsae; any other single item £2.50 plus Lsae. Com- 
plete Circuit Sets for most Videorecorders only £7 set (no serv shts made). 
LSAE for QUOTATIONS plus GIANT CATALOGUE — NEWSLETTERS -— 
BARGAINS — FREE S/Sht as available. 
Comprehensive TV Repair Manual £9.50. Complete Radio Service and Repair 
Course £9.50. Complete Repair & Service Manuals—Mono TV £12.50; CTV 
£17.00; Video £19.50. Complete Repair Data with circuit- Mono Tv £9.50; CTV 
£12.50; Video £10.50. 
£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS 
& MANUALS, CATALOGUES plus FREE CHASSIS GUIDE and £4.00 OF 
VOUCHERS 





N. R. BARDWELL LTD 


10 —4p 3w MBB Rotary Switches..............:::ceeerieeeeeeees 
200 —Signal Diodes 1N4148..............:ccecceeeseesseetteeetee esses 
100 —Rectifier Diodes 1N4001...............cc cece ee teeereeneeeentens 
100 —Zener Diodes 6V8 40OMW..............:.cceeeeeennetereeeeee ees 

30 —Assorted dil sockets up to 40 PiN................eseeeeeeeeeees 

30 —Assorted sockets/conns/ Dil, Edge, IDC, 

H@ACOT OIC... -ncccccsciacesercacperosnseresipecesodocercavesessteedsiey 

30 —Transistors BC478B...............:ccccccsseceseeeeeeeeeneseneeeerenens 

25 —Assorted High Brightness LedS..............::::eeeeeeeeeees 

20 —Miniature SP/CO Slide Switches................::ccseeeeeee 


19:7 1) 19 

mb ek eh ek wt 
oS 
38 


8883s 388 


Lard 
= 


20 —Magnetic ear pips plus lead and plug............-...-++ 
75 —Electrolytics 4.7UF 63V............:cccccesscrseeesseeeerteneeteers £1.00 
1 —Peltier effect Heat PUMP...............:::eccceeeeeteeereseeeeeee es £1.95 
4 —10 watt Stereo Amplifier. 4 Controls plus data......... £2.95 
Prices include VAT, postage 85p. All items new. Many more 
lines in stock. Lists free. Shop open Mon’Sat 9.30-5.30 
288 Abbeydale Road, Sheffield S7 1FL. 
1(0742) 552886. Fax (074 


















FM Transmitter Kits also a Telephone Bug 
Detector Kit 
Ready built FM transmitter £6.50 including P&P 
These are commercial kits. 
We also stock a selection of Scanning receivers so 
Telephone for latest stock or ask for a free catalogue 


HOTLINE ELECTRONICS 
97 LEIGH RD, ATHERTON, GT MANCHESTER 
Tel: (0942) 891140 


Mail Order Only 


834 










ELECTRONIC COMPONENTS 
EVERYTHING FOR YOUR NEXT PROJECT 


THE BIGGEST DISPLAY IN THE SOUTH 
IS AT ! 


FRASER ELECTRONICS 


42 ELM GROVE + SOUTHSEA * 
i HANTS 
mz Telephone 0705-815584 KN 

























Manufacturers Original Spares 


Available for many makes of TV, Video & Audio Equipment. Also 
Sinclair, Amstrad, Commodore & Atari Computers. Write (encl. S.A.E. 
please) or phone for a ‘Price & Availability’ on your requirements. 


SINCLAIR & AMSTRAD COMMODORE & ATARI 
MAB8049 (QL) Le. 6510 CPU £9.87 
TEA2000 e £4.04 | 6522 VIA 4 £4.56 
TMS4532-3 or -4 £3.44 | 6526 CIA ¥ £10.86 
ULA2G007 = £16.37 | 6561 VIC £10.74 
ULA6CO01E £15.99 | 8501 CPU £10.61 
ULA7C001 ( + 2) £16.99 | 8565VIC £23.48 
ZTX313 OR 650 £0.42 | 8580 R5 £13.98 
UM1233 Modulator £4.75 | 8701 Cik.Gen. £7.56 
28wy.*Edge Conn. £3.49 | 906114 PLA £5.73 
Spec. 48K Membrane £4.50 | 901225 ROM £6.37 
+ & 128K Membrane £7.90 | 901226 ROM £9.21 
CPC464Serv.Man.  - £8.49 | C16 User Guide £5.37 
CPC664 Serv. Man £13.49 | SN75188 or -89 £0.88 
PEGAI1A (84pin) £42.72 | PC900 (ST) £3.07 


For Catalogue/Lists please send 44p stamps/cheque/2xIRC's etc. 
MAIL ORDER ONLY. Please add 95p (UK) P&P to above orders 


Tel 0452, 26883 . 
| MARAPET (EEM) 1 Hornbeam Mews, Gloucester GL2 OUE 





NEW VHF MICROTRANSMITTER KIT 


Tuneable 80-135MHz, 500 metre range, sensitive 
electret microphone, high quality PCB. 
SPECIAL OFFER complete kit ONLY £5.95 
Assembled and ready to use £9.95 post free. 
Access/Visa orders telephone 021 411 1 821 
S.AE. for details of this and other kits. Cheques/ P.O.s payable to: 


QUANTEK ELECTRONICS LTD 
Kits Dept. (EE), 45a Station Road 
Northfield, Birmingham B31 3TE 


DOES YOUR ELECTRONIC 
EQUIPMENT LOOK 
NON-PROFESSIONAL? 
DO YOU LACK A QUALITY 
FINISH? 


Achieve that professional look by using 
printed front panels, sub-frames, outer 
cases, etc. from a company that has its 
own metalwork division and offers a 
wide range of metal work at 
affordable prices 


Telephone 0268 793381 
Fax 0268 565759 


ARTRIDGE 
ELECTRONICS 


A.C. PARTRIDGE LTD 


UNIT D, 318 HIGH ROAD 
BENFLEET, ESSEX SS7 5HB 





Kits 


G.C.S.E. ELECTRONIC KITS. Ten different, 
£10.50 (+ 70p p&p) or SAE for details. SirKit 
Electronics, 70 Oxford Rd, Clacton CO15 3TE. 
T.M. ELECTRONIC kits transmitters, receivers 
plus many more. Sae plus 50p (A4) New 1990 
Catalogue. Undet New Management, 39 Mayes- 
wood Road, Grove Park, London#E12 9RR. 
——— rs 





Miscellaneous 





HUNDREDS of unusual items cheap! Send 90p 
(coins/stamps) for interesting samples and list. 
Grimsby Electronics, Lambert Road, Grimsby. 
TRANSMITTER circuit diagrams, VHF, UHF, 
crystal. Twenty for £5.25. K. Parti, 10 Chivers 
Road, London E4 9TD. 

FREE tape demo plus Christmas catalogue plus 
40 astd. components. Mail ad. plus £1.50 p&p to 
8 Cunliffe Road, Ilkley. 

£12.00!! Racks, 60 Watt!! Completely mains 
operated plus l.e.d. control and sockets!!. K.I.A., 
8 Cunliffe Road, Ilkley. 

TRANSMITTER circuit diagrams. F.M., C.B., 
medium, shortwave, uncomplicated instructions. 
All eighteen circuits £4.25. Cheques to D. 
Davies. 33 Gwaelodygarth, Merthyr Tydfil 
CF47 8YU 








































High quality EXTENDER CARDS are available as 
circuit board only, in kit form of fully assembled 
from ORETECH SYSTEMS. 
- Board Kit Fully 
only form Assembied 
EUROCARD 64W Rows a,b £10 £16 £20 
EUROCARD 64W Rows a,c £10 £17 £21 
31 Way £9 £13 £20 
18/31 Way £9 £14 £21 
Add 50p postage + 15% VAT to above prices 
CONTA 


Mme ORETECH SYSTEMS KAN 
0493 442350 








CATALOGUE £1.00 + 25p P&P 


Resistor pack. 85 different E12 values + zero ohm link total content 
1,000 reSiStOrs:...........ccccceesseeeseeceseeeeneeecneeesseeessesesseseacensneeeenegens £8.95 
LEDs 3mm or 5mm red or green................- 6p each. Yellow 11p each 
Cable ties ....................066. 1p each. £5.95 per 1,000. £49.50 per 10,000 
Stepping motor 4 phase 12V 7.5 step 50 ONMS.............-..e es £8.95 
SAA1027 stepping motor driver Chip.............: cere rere ete £3.95 
FM Transmitter kit, good quality SOUNG...............:.:::ertees £8 60 


High quality photo resist copper clay epoxy glass boards 
Dimensions single sided double sided 
3x 4inches £0.95 £1.07 

4x 8inch £2.40 £2.68 

6 x 12 inches £5.37 o------ 


12 x 12 inches £10.66 wooene- 
Special offers: Computer grade capacitors with screw terminals 
38000uf 20V £2.50, 87000uf 10V £1.95, 68000uf 15V £2.95, 10000uf 16V 
£1.50. 7 segment common anode l.e.d. display 12mm _ £0.45. 
LM2931AT5.0 low drop out 5V regulator T0220 package £0.85. BS250 
P channel mosfet £0.45, BC559 transistor £3.95 per 100. 74LS05 hex 
invertor £10.00 per 100, used 8748 Microcontroller £3.50. Stereo 
LM/MW/FM Tuner/preamp assy with volume/tone controls and 
tuning scale. Brand new in makers carton £6.95, faulty £3.50, circuit 
etc for above £0.50. Hour counter used 7 digit 240V AC 50Hz £1.45. 
LCD Display 16 digit 7x5 dots dot matrix £2.50. QWERTY keyboard 58 
key, good quality switches, new £5.00. QWERTY keyboard with 
serial output, no data £5.00. Wide range of CMOS, TTL, 74HC, 74F 
Linear Transistors kits, capacitors, tools, etc. always in stock. 
Please add 95p towards P&P, VAT included. 


DEPT EE, JPG ELECTRONICS 
276-278 Chatsworth Road, Chesterfield S40 2BH 
Access/Visa Orders (0246) 211202. Callers welcome. 


USE THIS SPACE 


SELL YOUR 


PRODUCTS 


IT ONLY COSTS 
(see above for details) £2 8 var 
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MAKE YOUR INTERESTS PAY! 


Over the past 100 years more than 9 million students throughout the world have found 
it worth their while! An ICS home-study course can help you get a better job, make more 
money and have more fun out of life! ICS has over 90 years experience in home-study 
courses and is the largest correspondence school in the world. You learn at your own 
pace, when and where-you want under the guidance of expert ‘personal’ tutors. Find out 
how we can help YOU. Post or phone today for your FREE INFORMATION PACK on the 
course of your choice: (Tick one box only!) 










TV, Video & Cl 
Hi-Fi Servicing 
-| Basic Electronic Refrigeration & a 
Engineering (City & Guilds) Air Conditioning 


Car Mechanics ] 
Computer O 
Programming 


GCSE/GCE/SCE over 40 examination subjects to choose from 


lectrical Contracting / 
nstallation , 


feng 2 ete oy Address 


8 ics "International Correspondence Schools Dept ECS CO 312/314 High Street, Sutton, Surrey SM1 1PR. 
g Telephone 081 -643 9568 or 041-221 2926 (24 hours) 








Ww N 
SPIERS>SELECTRONICS 


Service Design-Build 
Repairs ms Free Estimates 








We have a large range of electronic components 
for sale at very competitive prices. Our second- 
hand corner often has some exceptional bargains, 
i.e. “Smart Modem”’ card for PC’s, 1200 baud £85. 
Terminals at £15 each. 

We stock spares for the Dragon computer includ- 
ing power supplies at £15, SAM chips at £10.25 
and MPU'’s at £2.50. 


S.A.E. for full details............ WATCH THIS SPACE!!! 


20 Eaton Way, Great Totham, Maldon, Essex CM9 8EE. 
Contact Nic. Spiers Tel: 0621 892512 




























SHERWOOD ELECTRONIC COMPONENTS 
45 Rutland Street, Mansfield, Notts NG18 4AP 
SPECIAL PACKS — ALL AT £1 EACH 


SP1 12 x 5mm Red Leds 4 x Cmos 4071 



























SP2 12 x 5mm Green Leds SP32 4 x Cmos 4077 

SP3 12 x 5mm Yellow Leds SP33 4 x Cmos 4081 

SP4 10 x 5mm Amber Leds SP34 2 x Cmos 4510 

SP5 30 x 5mm 1 part Led clips SP35 2 x Cmos 4511 

SP6 12 x 3mm Red Leds SP36 20 x 10uf/25V Rad. Elect. Caps. 
SP7 12 x 3mm Green Leds SP37 15 x 100uf/35V Rad. Elect. Caps. 
SP8 10 x 3mm Yellow Leds SP38 20 x 47uf/25V Rad. Elect. Caps. 
SP9 36 x 3mm 1 part Led clips SP39 12 x 470uf/16V Rad. Elect. Caps. 
SP10 75 x 1N4148 signal diodes SP40 15 x BC237 transistors 

SP11 25 x 1N4001 rectifier diodes SP41 20 x mixed transistors 

SP12 25 x 1N4002 rectifier diodes SP43 2 x LM1458 

SP13 25 x Radial Elect. caps (1-1000uf) SP44 12 x 5mmLeds - 4 ea. Red, Grn., Yel. 
SP18 15 x BC182 transistors SP45 20 x 1N4000 series diodes 
SP19 15 x BC183 transistors SP46 15 x 400mW Zener diodes 

SP20 15 x BC184 transistors SP47 5 xX min. push button switches 
SP21 15 x BC212 transistors SP102 15 x 8pin DIL sockets 

SP22. 15 x BC214 transistors SP103 12 x 14 pin DIL sockets 

SP23 15 x BC549 transistors SP104 12 x 16 pin DIL sockets 

SP24 5 x Cmos 4001 SP105 5 x 74LSQ0ICs 

SP25 5 x 555 timer SP106 5 x 74LS02ICs 
SP26 5 x 471 Op-amp SP107 15 x mixed presets — Hor. + Vert. 
SP27 5 x Cmos 4002 SP108 15 x BC382 transistors 

SP28 5 x Cmos 4011 SP109 15 x BC557 transistors 

SP29 5 x Cmos 4013 SP112. 5 x Cmos 4093 

SP30 5 x Cmos 4025 SP117 15 x BC556 transistors 






1 pack of your choice FREE when you buy any 10 of the above £1 packs 











ADDITIONAL PACKS RESISTOR PACKS 





















25 x 5mm Red Leds...................... 0.25W C. Film resistors 10R - 10M 
Sieh sy eecalsats ; 5 each value — total 365.000.0000. ccc £2.75 
30 x DIL sockets — 8, 14, 16 pin.....£2.00] 10 each value total 730........-.ccccccccccccccc ee... £4.50 
SP55 10 x 741 Op-amps................0000.... £1.90} 1000 popular values... cccccccccccccececeeee £6.00 
SP57 200 x 1N4148 diodes...................... £2.50] Individual resistors........0.....ccccccccceccecceeees 2p each 
ar 00: 40. x: Cea O88 ka, YO Ue WIIG iscsi nds vines cihes cia Hecate 1p each 





Kedwasteineez3 i 100 one value 







LINEAR 



















Cheques or P.O. to NO VAT 
1991 Catalogue now available — price £1. 
SHESIEOOO ELECTRONIC | Meee orgie tena eet 


against orders. Many new lines in stock 







Please add £1 P&P to orders under £20.00 
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QUIPMENT 


Whether your requirement for surveillance equipment 
is amateur, professional or you are just fascinated by 
this unique area of electronics SUMA DESIGNS has 
a kit to fit the bill. We have been designing electronic 
surveillance equipment for over 12 years and you can 
be sure that all of our kits are very well tried, tested 
and proven and come complete with full instructions, 
circuit diagrams, assembly details and all high quality 
components including fibreglass PCB. Unless other- 
wise stated all transmitters are tuneable and can be 
received on an ordinary VHF FM radio. 









UTX Ultra-miniature room transmitter. Smallest room transmitter kit in 
the world! Incredible 10mm x 20mm including mic, 3-12V operation, 500m 
TUNED a raPiririn shes chee cape Gyes js Sgun bCtags woes bis Se0ibca RAL Gk os the veiSetayas ooh deco vdedaVd rea jk whale’ £15.95 


MTX Micro-miniature room transmitter. Best selling micro-miniature 
room transmitter. Just 17mm x 17mm including mic, 3-12V operation, 1000m 
TECVIO oi sns spades sin vd Fs ¢aubys vohse ns WasbdaubAaled dutushchos obasscctsey atten soa) acsunsdbesvanecopioedsesens £12.95 


STX High-performance room transmitter. High performance transmit- 
ter with a buffered output stage for greater stability and range. Measures 
22mm x 22mm including mic. 6-12V operation, 1500m range................. £14.95 


VT500 High-power room transmitter. Powerful 250mW output providing 
excellent range and performance. Size 20mm x 40mm, 9-12V operation. Range 
DI TG sai cop che dc pchr a dnbsumnaicen Siiiesvenay Lec cbeVonmliedy un ccc £15.95 


VXT Voice activated room transmitter. Triggers only when sounds are 
detected. Very low standby current, variable sensitivity and delay with l.e.d. 
indicator. Size 20mm x 67mm, 9V operation, 1000m range.................0.0.-. £18.95 


QTX180 Crystal controlled room transmitter. Narrow band FM transmit- 
ter for the ultimate in privacy. Operates on 180MHz and requires the use of a 
scanner receiver or our QRX180 kit (see catalogue). Size 20mm x 67mm, 9V 
OPFATTT, 7 rprre tI bs hi ccs. sa sebch dips Ros chen dicdedowey co eek epic etbahcd: £39.95 
SCRX Subcarrier scrambled room transmitter. Scrambled Output from 


this transmitter cannot be monitored without the SCDM decoder connected to 
receiver. Size 20mm x 67mm, 9V operation, 1000m range...............0.0.--. £21.95 


SCDM Subcarrier decoder unit for SCRX. Connects to receiver earphone 
socket and provides decoded audio output to headphones. Size 32mm x 70mm, 


Be ae IIE Bile Facade ccs nhac Gatien Thee cceule cnatourmei dea See £21.95 
HVX400 Mains powered room transmitter. Connects directly to 240V a.c. 
supply for long term monitoring. Size 30mm x 35mm, 500m range.......... £18.95 


ATR2 Micro size telephone recording interface. Connects between tele- 
phone line (anywhere) and cassette recorder. Switches tape automatically as 
phone is used. All conversations recorded. Size 16mm x 32mm. Powered from 


UTLX Ultra-miniature telephone transmitter. Smallest telephone trans- 
mitter kit available. Incredible size of 10mm x 20mm. Connects to line (any- 
where) and switches on and off with phone use. All conversations transmitted. 
POWORG TOI Tipe, GOGH QIU 5555 isin cos cSdicsseospeciccicbavedsedgnovasscovseejacetas £14.95 


TLX700 Micro-miniature telephone transmitter. Best selling telephone 
transmitter. Being 20mm x 20mm it is easier to assemble than UTLX. Connects 
to line (anywhere) and switches on and off with phone use. All conversations 
transmitted. Powered from line, 1000m range...........c.cccccecccsccccccccecsesesesesees £12.95 


STLX High-performance telephone transmitter. High power telephone 
transmitter with buffered output stage providing excellent Stability and perfor- 
mance. Connects to line (anywhere) and switches automatically with phone 
use. All conversations transmitted. Powered from line. Size 22mm x 22mm, 
Sf nh LN) g) REDE ARO SEE SRR pSp cx foot Ut cS SR eC I a a £15.95 


TKX900 Signalling/tracking transmitter. Transmits a continuous stream of 
audio pulses with variable tone and rate. Ideal for signalling or tracking pur- 
poses. High power output gives range up to 3000m. Size 25mm x 63mm, 9V 
2 Spee Ca <7 Dr GE El Fea A PS eR a a £21.95 


CD600 Professional bug detector/locator. Multicolour bargraph readout 


‘of signal strength with variable rate bleeper and variable sensitivity used to 


detect and locate hidden transmitters. Switch to AUDIO CONFIRM mode to 
distinguish between localised bug transmission and normal legitimate signals 
such as pagers, cellular, taxis etc. Size 70mm x 100mm, 9V operation......£49.95 


*& kx SPECIAL & xx 


DLTX/DLRX Radio control switch. Remote control anything around your 
home or garden, outside lights, alarms, paging system etc. System consists of 
a small VHF transmitter with digital encoder and receiver unit with decoder 
and relay output, momentary or alternate. 8-way d.i.|. switches on both boards 
set your unique security code. TX size 45mm x 45mm, RX size 35mm x 90mm. 
Both 9V operation. Range up to 200m........ Complete system (2 kits) £49.95 
Individual transmitter DLTX o.oo... cco ceccccccesscecesescecesesvesecsceceeceeee £18.95 
Ieividtsal receiver DULRK..i..5 0. ic.ccccccscscesccccscssccsssecsessseccseescoedsccebecccececs es £36.95 


A build-up service is available on all of our kits if required. 

UK customers please send cheques, PO's or registered cash. Please add £1.50 
per order for P&P. Goods despatched ASAP allowing for cheque clearance. 
Overseas customers send sterling bank draft and add £5.00 per order for ship- 
ment. Credit card orders welcome on 0827 714476. 


OUR LATEST CATALOGUE CONTAINING MANY MORE NEW 
SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST CLASS 
STAMPS OR OVERSEAS SEND TWOIRC’s. 


SUNMA DESIGNS 
THE WORKSHOPS 


0827 
714476 


95 MAIN ROAD 
BAXTERLEY, Nr ATHERSTONE 
WARWICKSHIRE CV9 2LE 


835 




























OMNI ELECTRONICS 


oo 
174 Dalkeith Road, Edinburgh EH16 5DX : 031 667 2611 














| Payment of £1.50 enclosed. | 
| DEARAE: conc... n0cecccccccocsccdeoscesssoecccovedcdennmcadeibepoencheapnbabanegabeicech sgepeianessnsipeaabaveubedevseeess | 
| ADDRESS: ......ccccosccscesscscscceccocedponsesccgeiipeessn svecadesvcanqeseteedsseestecseqsonecavesinecconsnossonses | 
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Tel: 0492 533083 Fax: 0492 534716 







Access 


TUTORKIT ickocLectRonics TuToRS 


OP AMP TUTOR OT1 


A versatile teaching aid for Operational Amplifier 
fundamentals. Includes socketed 741, Mode Control 
Switch, Two Potentiometers and close tolerance 
components. Will solve simple Differential Equations 


and generate waveforms etc. 

Op Amp Tutor OT1 (kit) £30 a 00 plus vat 
/ W/ TUTORKIT PRODUCTS 

(Div. of Limrose Electronics Ltd.), 

Liay Industrial Estate, Wrexham, 
Clwyd, LL12 OTU, UK 
Tel: 0978 85 5555 
Fax: 0978 85 5556 








BEECES: aw 


FOR ELECTRONIC COMPONENTS 


TEST EQUIPMENT REPAIRS 
IBM PC ACCESSORIES 
AT DISCOUNT PRICES 










Let us source that difficult to find component 
for your kit or project 


Send for details of all our services. 


Appt. 2, No 8 Meirion Gardens 
Colwyn Bay, Clwyd 
North Wales LL29 7PR 


A COMPREHENSIVE RANGE WITH 
SERVICE SECOND TO NONE 


OUR MUCH EXPANDED, BETTER 
ILLUSTRATED CATALOGUE 
WILL COST £1.50 — TO 
INCLUDE VOUCHERS 
TO USE AGAINST 
FUTURE PURCHASES. 
TO RECEIVE A COPY 
AS SOON AS THEY 
ARE READY, PLEASE 
SEND YOUR REMITTANCE 
WITH THE VOUCHER BELOW. 



























cncccodcccovcedsccccccnccccnesetassccocseegencccoegccnahatvesenseedacenstepenagesonedequssensewesegeonscecspasogevocsrcouslenes 


Open: Monday-Friday 9.00-6.00 
Saturday 9.00-5.00 










































FREE AREA 


WAY | ee Oo} 5 1B) =a 3 
£1 BARGAIN PACKS 


(Please state 
pack(s) 
required) 


BUY 20 GET 1 FREE 


No. Qty. per pack 

BPOISB | 30W dome tweeter. Size 90x66mil JAPAN made 

BPO17 3 3300pF 16V d.c. electrolytic high quality computer grade UK made 

BPOI9 20 20 ceramic trimmers 

BP020 4 Tuning capacitors, 2 gang dielectric a.m. type 

BPO?! 10 3 position, 8 tag slide switch 3 amp rated 1 25V a.c. made in USA 

BP022 5 Push-button switches, push on push off, 2 pole changeover. PC 
mount JAPAN made 

BP023 6 2 pole 2 way rotary switch 

BP024 2 2 Right angle, PCB mounting rotary switch, 4 pole, 3 way rotary 
switch UK made by LORLIN 

BP025 4 3 pole, 3 way miniature rotary switch with one extra position off 
(open frame YAXLEY type) 

BP026 4 4 pole, 2 way rotary switch UK made by LORLIN 

BP027 30 Mixed control knobs 

BPO029 6 Stereo rotary potentiometers 

BP030 2 10k wire wound double precision potentiometers UK made 

BPO31 6 Single 100k multiturn pots, ideal for varicap tuners UK made by 
PHILIPS 

BP032 4 UHF varicap tuner heads, unboxed and untested UK made by 
PHILIPS 

BP033 2 EM stereo decoder modules with diagram UK made by PHILIPS 

BP033A 4 6x? 8’ High grade Ferrite rod. UK made 

BP034 3 AM IF modules with diagram PH/L/PS UK MADE 

BP034A i AM-FM tuner head modules. UK made by Mullard 

BP034B l Hi-Fi stereo pre-amp module inputs for CD, tuner, tape, magnetic 
cartridge with diagram. UK made by MULLARD 

BP035 6 All metal co-axial aerial plugs 

BP036 6 Fuse holders, panel mounting 20mm type 

BPO038 20 5 pin din, 180° chassis socket 

BP039 6 Double phono sockets, Paxolin mounted 

BP041 3 2.8m lenghts of 3 core 5 amp mains flex 

BP042 2 Large VU meters JAPAN made 

BP043 30 4V miniature bulbs, wire ended, new untested 

BP044 2 Sonotone stereo crystal cartridge with 78 and LP styli JAPAN 
made 

BPO45A 2 Mono Cassette Record and play heads 

BP046A Rd 606 Mains transformers, PCB mounting. Size 42x33x35 

BP047A l 25V DC 150mA mains adaptor in black plastic case with flying 
input and output leads new units made for famous sound mixer 
manufacturer. Size 80x55x47 

BP049 10 OC44 transistors. Remove paint from top and it becomes a photo- 
electric cell (ORP 12). UK made by MULLARD 

BPOSO 30) Low signal transistors n.p.n., p.n.p. types 

BPOS| 6 14 watt output transistors. 3 complimentary pairs in TO66 case. 
(deal replacement for AD161 and 1 62s) 

BPOS2A | Tape deck pre-amp IC with record/replay switching No LM1818 
with diagram 

BPOS3 5 5 watt audio ICs. No TBA800 (A7EZ) 

BP054 10 Motor speed control ICs, as used with most cassette and record 
player motors 

BP0S5 | Digital DVM meter |.C. made by PLESSEY as used by TFHANDAR 
with diagram 

BP0S6 4 7 segment 0.3 LED display (red) 

BPOS7 8 Bridge rectifiers, 1 amp, 24V 

BPOS8 200 Assorted carbon resistors 

BPOS9 | Power supply PCB with 30V 4V/A transformer. MC7818CT IC & 
bridge rectifier: Size 4° x 2° 4” 

BPO6! 5 6.35mm Mono jack plugs 

BP063 5 6.35mm stereo switched jack sockets 

BP064 He. Coax chassis mount sockets 

BP065 | 3mtr Euro-mains lead with chassis socket 


28.0.28V 4 AMP MAINS TRANSFORMERS With a 5.5V at 0.5A mains 
input 110-240. Size 90 x 105 x 75 fitted with a copper screening band; made for famous 
HIFl Co. £6.50 each. Postage £2.80. \t's weight is 2.7Kg. Brand new and unused 
condition. 

KOSS MINI SPEAKERS Use instead of headphones on your personal stereo, just plug 
in instead of headphones. Koss sound cells can be mounted on top of your personal 
stereo with the holder supplied or simply detach for shelf mounting. This quality unit 
was made to sell for over seventeen pounds by the KOSS professional headphone com- 
pany of the U.S.A. Due to a massive scoop purchase we can offer these units for £4.30 
each or buy in multiples of ten and you get one free. Postage £1.50. 

KOSS STEREO HEADPHONES High quality light weight stereo headphones fitted 
3.5mm jack with adaptor to 6.4mm jack. ideal use Hifi or personal stereos made to sell 
for nine pounds. Our price for this unit £4.25. Postage 6Op. 

Hi-Fi stereo cassette deck transport mechanism, complete with 3 digit rev 
counter and tape heads, 12V d.c. operation. Unused manufacturers surplus JAPAN 
made. £6.20 + £1.50 P&P 2 for £10 + £2.50 P&P 


RADIO AND TV COMPONENTS ACTON LTD 
21 HIGH STREET, ACTON, LONDON W3 6NG 


MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES with orders Orders under £20 add £3 service charge 
Nett monthly accounts to Schools, Colleges and P.L.C. only ACCESS-VISA. Phone orders between 9.30-12pm 


please. Overseas readers write colm@elerele-Melanel-hU 18) 
Phone 071 723 8432 or 081 992 8430 
Callers 323 Edgware Road, London W2. Closed Sun 
21 High St, Acton, London W3, closed Sun, Mon, Tues & Wed 
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The Vistel was designed by TCS to be the ultimate in desk top 
communications for the new age of information technology. Many 
more people will be working from home, so it will send and receive 
messages and data, give access to the computer, receive (via Telecom 
Gold) telex and fax messages, and keep you generally in touch with 
what’s going on. 


Instant access to information will be increasingly important too. 
There already exist massive databases and information stores, if only 
you could tap into them. The Vistel will do just that. 


The firm that made these beautiful machines ran out of money 
before they could start selling them, and, sad to say, went into 
liquidation. We now have all the completed Vistels: absolutely brand 
new, boxed, with full 100 page operating manual. Made to sell at 
£1280, we ask only £198+ VAT from anyone quick enough to order 
before they’re all gone. 


GETTING STARTED 


Installing your Vistel couldn’t be easier—vou just unplug vour telephone. pop the 
Vistel’s connector into the socket. plug your telephone into the back of the Vistel. push 

the Vistel’s mains plug into the nearest outlet. and you're up and running. 

Your Vistel will get vou into all kinds of data bases. bulletin boards, mail services. 
news and information services. and goodness knows what else. Most of the services are 
vours for a:small subscription charge. and some are free! 

While you're waiting for the postman to deliver vour Vistel. why not ask BT to send 
details of their Prestel and Telecom Gold services? Call them up on 0800 200700—it's 





: : a freefone number. so vou won't even be charged for the call. The bumph they send out 
bd BT approved. bad Link up with Prestel 8 Telecom Gold m includes info on Games City. Mailbox. music. current affairs. stock market and sports 
Mailbox. @Contact bulietin boards and information services. and lots more. 


services @ Communicate with any The bulletin boards and special interest groups are usually run by enthusiasts for 
; tree. Very professional some of them are, too. Try this: set the Vistel’s modem to V23. 
computer anywhere. @Send Intended Price 


8-bit. no parity, one stop bit. Now dial 0772 735122. Once vou hear the ringing tone. 
previously prepared messages. 
@ Receive messages—forget £1780 
answer machines, use 


press the ‘Khd Modem’ switch, which allows the Vistel to work as an interactive ter- 
electronic mail! @Use (via 


minal. After a few minutes the log-on message will appear on the Vistel’s screen. and 
Telecom Gold) as an 


alternative to Fax and Telex. 
@ Built-in call charge 
+ VAT 
While Stocks Last 


calculator, text editing, message 
Tel: 0600 3715 


storage. ®Standard Centronics 
to reserve 








You've just contacted the Hobbit’s Armpit bulletin board. While you're there you 
van call up the newsletter, find a brief history of the world . how the Egyptians learned 
to make bread without straw—all very silly. but what the hell? It’s free! , or download - 
bits of software, or whatever else may be on offer at the time vou phone through. 

Here:are some more numbers vou can try: 





PRESTEL DEMO Obviously they ‘re trving to get vou to subscribe to the full service. 
so they let you poke around a little to see what's on offer. A good opportunity for hackers. 
maybe... 

Tel: 01 South or 021 Midlands or 061 North or 041 Scotland followed by 618 
1111. To log on, use ID 4444444444 ten 4s and password 4444. Modem setting: 7 bits. 
even parity, one stop bit. 

PACKET BBS A free service run by the RSGB. Dial: 01 $47 1479. Hit CR for response. 
Modem setting: 8 bits, no parity, | stop bit. 

INDEX 3 A Swedish bulletin board for the adventurous, and for those with no worries 
about running up outrageous telephone bills. Dial: 010 46 42138 476. 


HAWK’S CASTLE An interesting bulletin board which often has numbers for yet more 
bulletin boards. Who knows where you might end up? Dial 0344 411621. 


MORE INFO Comes with your Vistel. 






printer port for hard copy. 
-@RS232 capability for use 

as a modem for other computers. 
@IBM keyboard emulator 
available. ® Modem can be 
configured, via Vistel’s keyboard, 
for word length, 

Start and stop bits, odd, 

even or no parity, V21 

or V23 protocols, and 










Don’t miss this—the world of f 








so on. In other words, it databases and computer yo 
will talk to anything! communications can be YOURS! yy 


The ideal hacker’s tool? 





», Pick up the phone now and J : 
your Vistel will be on its 4. s \ 








FN ACCESS 


en 
2&2 VISA orders: 
TEL. 0600 3715 
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NATIONAL COMPONENT GUUS 


CHRISTMAS TREE! 


An unrivalled kit comprising all the J i RRL ee S555 9 3 ear 
parts to build a superb “Picture 





| 
PCB" of a Christmas tree, which, 9 | 
when connected to a power supply oh g© © 
(or battery) of 12-14vde, will flash a” eee | 
alternately from red to green and 09000 9000" | 
back again at an adjustable rate. » Gg? Sg } | 
The other components on the PCB mo 6 | 
have been arranged to appear as ord : ! 
parcels at the bottom of the tree, ried oe? gf taal 
and resistors hang from the ee 6° ©» 
branches! Power consumptionis | .Q~ Cy | 
around 100ma, so you could leave | rh 99009 | 9030060, 


it in the rear window of your carand |?’ mms % f% @ 
impress the neighbours! Or stick it | _gaysp of a 
on top of the real Christmas tree. Weert 
With a total of 63 LED's, this is a 
real eyecatcher! Size 100 x110mm. 


COMPLETE KIT £12.50 ceo 


CA3046 MC3302 

CA3080 MC3340 

CA3130 NE555 

CA3140 NE556 

CA 3240E NE565 

ICM7555 NE566 

ICM7556 NE567 

LF347 NE5532 

LF351 p NE5534 

LF353 SAA1027 ULN2003 — 
LF355 SL560C ULN2004 
LF356 SP8629 ULN2803 


j Moe 


! 




















The kit contains everything you 





| | 

need, including the PCB and easy | “ Phy peg seaaia” a teal 
to follow instructions to build the | @ @ mil LM311 TBA820M ZN416E 
“Starchaser" which gives the im- @ @ LM317T TDA2030H ZN424E 
pression of a circle of light spread- | OCOO G66 | LM324 TDA7000 ZN427E 
ing outwards from the centre. The e ‘o | fa tea ee ren eee ne +TL& Ligh BNI OgSE 
kit is available with red or ar S , TTL & LINEAR I.CS. LARGE RANGE OF 
ees baee at wi Ms a ak | @ © | TRANSISTORS, RESISTORS, CAPACITORS, BOXES, PLUGS, SOCKETS, 

’ p -A | eS @ ! SWITCHES, P.C.B. MATERIALS, SERVICE AIDS, TOOLS AND LOTS MORE 
PP3 battery or 9v power supply is | FOR THE ELECTRONICS ENTHUSIAST. 








Send 20p stamp for lists. All prices include VAT. Please add 60p p&p 
Mon., Tues., Wed., Fri., Sat. 10.00-6.00. CLOSED THURSDAYS 


EN (0543) 277572 = 
Unit 3, Chasewood Park Business Centre 


Hednesford Road, Heath Hayes 
Cannock, Staffs WS12 5HL 


ls Make-up 
for £10)... 


F YOU are looking for a superb, page make-up system 
complete with over 200 typefaces, that really works and 
won’t cost you an arm and a leg, Typefit is the system for you. | 


Why? Because for only £185 + VAT you get: 
1 Access to over £90k hard/software, and over 200 
genuine Monotype and ITC fonts from 1 - 1000 pt. 
1) Disc processing through our typesetting bureau from 
£2.50 for an A4 page. 
_] Page make-up, on screen. () Clear, accurate WYSIWYG. 
_] A system that’s easy to learn and simple to use. 
_] Full on-screen help, and telephone back-up. 
( Software that runs on IBM PCs and compatibles. 
Send us your discs or modem your files and your typesetting 
will be returned the same day. 
nee Interested? Please ’phone 
EVERYDAY : Terry or Paul for further 
ELECTRONICS | . \y, information ora 
is prod uced / . - demonstration 
entirely on : et disc. Please 


: state disc 
Teper size and 


density. 


required. Size 100mm x 70mm. PERIL SANS iets SHOE aE! : 
COMPLETE KIT £7.50 


P.O. or cheque to NATIONAL COMPONENT CLUB, DEPT. EE, 
HIGHER ANSFORD, CASTLE CARY, SOMERSET BA7 7JG. 
greece Please add £1 P & P but do not add VAT. 


FREE CLUB MEMBERSHIP 









MICRO-PRESSURBE 
CAR ALAHY 


This new type of alarm is triggered by a unique pressure sensing system . As 
any vehicle door is opened, air is drawn out, causing a minute drop in air 
pressure. A sensor detects this sudden pressure change and sets off the 


alarm. 
This new sensing system and a sophisticated arrangement of electronic filters 
and timers provide features to match more expensive ultra-sonic systems. 


%1 Micro-Pressure intruder detection. 

%x2 Operates on all doors and tailgate. 

%3 No door switches needed. 

4 Automatically armed 1 minute after leaving vehicle. ? 
#5 10 second entry delay with audible warning. 

%6 Sounds horn intermittently for 1 minute. 

%*7 Easy fitting - only 3 wires to connect - no holes to drill. 
#8 Compact design can be hidden below dashboard. 

*9 All solid state Power MOSFET output - no relays. 
MICRO-PRESSURE ALARM KIT £15.75 
ASSEMBLED READY TO FIT £21.75 


VOLT DROP CAR ALARM 

This alternative alarm uses the popular voltage drop method of triggering. 
Based on the timers of the micro-pressure alarm it offers features 4 to 9 above 
but relies on the existing door switch operation for triggering. 


VOLT DROP ALARM KIT £14.55 
ASSEMBLED READY TO FIT £20.55 


TOTAL ENERGY DISCHARGE IGNITION 

Our unbeatable Extended CDI system retains the contacts for easy fitting. The 
contacts operate at low current whilst the 12v supply is converted to 370v for a 
super power spark with improved starting, performance and economy. 

TOTAL ENERGY DISCHARGE IGNITION KIT £20.95 

ASSEMBLED READY TO FIT £26.25 


All Electronize kits include clear, easy to follow instructions, quality 
components, PCB and case. Everything needed is included, right down to 
solder and heatsink compound. 


All prices now include post, packing and VAT on U.K. orders. Same prices 
apply for all European countries For delivery outside Europe please add £3. 


Telephone orders accepted with VISA or ACCESS payment. 
Order direct (quote ref. COC) or send for more details from:- 


ELECTRONMIZE DES/GN tel. 021 308 5877 
2 Hillside Road, Four Oaks, Sutton Coldfield, B74 4DQ 


Tue Typrserrinc Bureau Lrp 


6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 882299. 
Fax: 841692. Modem: 882270. DX: 45314 Wimborne. Datalinx: TYPBUR 
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SWITCH MODE POWER SUPPLIES 


Over the years, we've had many different switch 
mode power supplies, but this latest unit is with- 
out doubt one of the finest we've ever seen! 

Made by Astec, it is a totally enclosed steel cased 
unit measuring 175 x 136 x 65mm, which has in- 






POWER SUPPLY ELECTROLYTICS 


These high value, high ripple current 
cans are made by BHC/LCR and are of 
excellent quality and value. 


1991 CATALOGUE 


YOU GET A GREAT DEAL MORE WHEN 
YOU DEAL WITH GREENWELD!! 





























































































Code Value Voltage Ripple Ixd Mfrprice corporated in it a switched and fused IEC mains 
{ x “4 & : 
ZAM 2200)F 402 TA 45x28 £212 The 1991 Greenweld Catalogue is out NOW! ra: ea Ob-4:\00 siblbh; Sekai 
74346 15.000iF 25V 588A s6xai £396 | % MANY SUBSTANTIAL REDUCTIONS wiped Bore sre. conrtaaey St er aes 0 
25+ £0.52 100+ £0.48 | * QUANTITY PRICING FOR BULK BUYERS provided. 
24344 £2.00 25+ £1.84 100+ £1.49 * 132 PAGES OF VALUE-PACKED GOODS Specification: 
zaa46 £250 25+ £207 100: e172 | *& NEXT SIX UPDATES PLUS LISTS INCLUDED IN PRICE onmogihaaaest spd 
* EASY TO USE ORDER FROM Outputs: + 5V 3.75A 

AUDIO AMPS AT GIVEAWAY PRICES | * 1ST CLASS REPLY PAID ENVELOPE Era oak 

Z914 Audio amp panel 95 x 65mm with} % OUR FAMOUS BARGAIN LIST 65W 


Total Wattage: 
TBA820 chip. gives 1W output with 9V supply. Price: 
Switch and vol control. Just connect battery 
and speaker. Full details supplied. 


Price £1.50 


Z915 Stereo version of above 115 x 
65mm, featuring 2 x TBA820M and dual 


volume control. 
Price £3.50 


€14.95 


We've also discovered a small quantity of an Az- 
tec model offered previously. Regrettably we've 
had to increase the price, but they still represent 
outstanding value for money. Enclosed in a steel 
case 203 x 112 x 60mm is a PCB 197 x 106mm. 
Input/Outputs are via pins on the PCB 


















Price to include Catalogue, current bargain list and next six lists. All 
supplied with reply paid envelope £2.50 (UK & BFPO) £5.00 Overseas. 


pris Licata 







Specification: 























Our 8-page Christmas Special is out now and contains some stun- oer Number: pretty ce 
BRIDGE RECTIFIER ning Bargains!! Massive price reductions on headphones, speakers, | Outputs: +12V2.6A 
OFFER /mixers, microphones, meters, power supplies, etc. Make someone 12V 0.5A(+or-) 
25A 200V by IR. happy on Christmas Day — Get them a Gift from Greenweld!! Ring, Poked Wintision: SV 0.5A (+ or—) 
write, fax of call in for your free copy NOW! Price: 





Only £1.50 















t 
To soigset attack this starburst 


if 
to your orde 
(no photocopies) 






£2.50 each 


GREENWELD 


3G eng fe], tie 
COMPONENTS 





VIDEO TAPES 


Stock up now for Christmas! 
Top quality 3 hr VHS tapes by Videolab 
Box of 10 £20.70 






All prices include VAT; P&P £2.00 per order. 
come & min invoice charge £10.00. 
Payment is accepted by cheque, 


cash, inc. foreign currency bank 
tokens/Access/Visa/Connect. 


see us! 


Tel: (0703) 236363 
Fax: (0703) 236307 


27D PARK ROAD, SOUTHAMPTON, SO1 3TB 







Case of 40 £69.00 


Card £5. No CWO min. Official Ordes from Education wel- 


postal 
notes/book 


Our stores have enormous stocks of components and our 
trade counter is open from 9-5.30 from Mon-Sat. Come and 












We still have good supplies of yet another Astec 
model. This one is partially cased, the overall 
size being 160 x 104 x 45mm. The PCB measures 
160 x 100mm. Input & Outputs on flying leads, alt 
colour coded. There is also an additional IEC 
socket to extend mains to another unit. 
Specification: 























Model Number: AA12531 
Input: 115/230V, 50/60Hz 
Outputs: +5V 5A 

+12V 0.15A 





Total Wattage: 
Min. Credit] Price: 






Also still available: An Astec ‘bare board’ model. 
The PCB is standard Eurocard size, 160 x 100mm. 
Inputs & Outputs are on right angled PCB pins. 
This is a very compact model offering excellent 
value for money. 


order, 














Specification: 
Model Number: 
Input: 
Outputs: 


AC8151-01 
115/230V, 50/60Hz 

















Total Wattage: 
Price: 
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HART KITS give you the opportunity 
to build the very best engineered hifi equip- 
ment there is, designed by the leaders in their 
field, using the best components that are available. 
With a HART KIT you not only get more performance for 
your money but also added free bonus of your own hands- 
on experience of modern electronic assembly. The HART 
combination of innovative circuit techniques, sound en- 
gineering design and professional grade components is 
your recipe for success in the quest for affordable ultimate 
audio fidelity. 
Telephone or write for your FREE LISTS giving full details 
of all our Kits, components and special offers. Featured this 
month is the: - 


AUDIO DESIGN 80 WATT POWER AMPLIFIER 


This fantastic John Linsley Hood designed amplifier.is th 
powerhoii 
: 


flagship of our range, and the ideal 









view is that of a thoraughly: 
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HART AUDIO KITS — YOUR VALUE FOR 
MONEY ROUTE TO ULTIMATE HI-FI 





fitted with IEC mains input and output sockets. To make 
assembly very easy all the wiring is even pre-terminated, 
ready for instant use: 

The standard amplifier comes with the option of a stereo 
LED power meter and a versatile passive front end giving 
switched inputs, and ALPS precision, low-noise volume and 
balance controls. All inputs are taken to gold plated Phono 
sockets and outputs to heavy duty 30 amp binding posts. 
These are also available gold plated as an optional extra. 
Another new option is the relay switched front end stage 
which even gives a tape input and output facility. This 
means that for use with tuners, tape and CD players, or 
indeed any other ‘flat’ inputs the power amplifier may be 
used On its own, without the need for any external signal 
handling stages. For your special system requirements our 
‘Slave’ and ‘monobloc’ versions without the passive input 
stage and power meter are also available. 
All amplifiers fit within our standard 420 x 260 x 75mm 
case to match our 400 Series Tuner range. The case and 
front plate are finished in textured matt black with white 
lettering and all parts are precision jig-punched for ac- 
curacy. 

K1100 STANDARD Amplifier kit. 

Total cost of all parts is Rule 
















K1100M MONOBLOC 
is £297.65 ‘ 









RLH11 Reprints of the latest 1989 articles £1.80 
Our FREE LIST has further details of this kit as well as 
our range of super quality tuners, ALPS precision pots and 
tape recorder circuits. Send for your copy. 


HIGH QUALITY REPLACEMENT CASSETTE HEADS 





Do your tapes lack treble? A worn head could be the 
problem. Fitting one of our replacement heads could 
restore performance to better than new! Standard induc- 
tances and mountings make fitting easy on nearly all 
machines and our TC1 Test Cassette helps you set the 
azimuth spot on. As we are the actual importers you get 
prime parts at lower prices, compare our prices with other 
suppliers and see! All our heads are suitable for use with 
any Dolby system and are normally available ex. stock. We 
also stock a wide range of special heads for home 
construction and industrial users. 

HS16 Sendust Alloy Stereo Head. high quality head with 
excellent frequency response and hyberbolic face for good 
Mid thy condins2sbddesreneserssainineidiiveschsevencdveahiusnshy £17.86 
HC40 NEW RANGE High Beta Permallow Stereo Head. 
Modern space saver design gives excellent high-frequency 
response with easy fitting and lower cost. Suitable for 
chrome, metal and ferric tapes, truly a universal replace- 
ment head, with ample quality for hifi decks and cheap 


EVENT TOU COE COVER ios .c0csnncesesasececcovtadpacccbocdsbes £6.65 
HX100 Special Offer Stereo permalloy Head.............. £2.86 
HRP373 Downstream Monitor Stereo Combination 
PUM igus sesskjertivinn tala dinacenagach cosine enon es dak: £44.39 


HQ551 4-Track Record & Play Permalloy Head for auto- » 
reverse car players or quadraphonic recording......... £16.79 
See our list for our complete range of Cassette and Reel- 
to-reel heads 

TAPE RECORDER CARE PRODUCTS 

HART TC1 TEST CASSETTE. Our famous triple pur- 
pose test cassette. Sets tape azimuth, VU level and tape 
I gi decid chs a cssG stds onscvovernddevssaverssensaseaccabeces £5.36 
Mains Powered Tape Head Demagnetizer, 


prevents noise on playback due to residual head 
peg So PREY RT ie REE R22 Sr £4.08 


DEM115 Electronic, Cassette Type, demagnetizer..... £8.61 


- Our new Autumn/Winter ‘90 price list is FREE. Send for 


your copy now. Overseas customers welcome, please send 
2 IRCs to cover surface post or 5 for Airmail. 

We now accept inland and overseas order by post or tele- 
phone on all Access, Master and Visa Credit Cards. 


Please add part cost of carriage and insurance as follows: 

INLAND: Orders up to £20 - £1; Orders over £20 - £2.50; 
Next day - £9. OVERSEAS:Please see 
the ordering information 
with our lists. 












Carbon Film resistors %W 5% E24 series 0.51R to 1OMO 
100 off per value —75p, even hundreds per value totalling 1000 
Metal Film resistors %W 10R to 1MO 5% E12 series —2p, 1% E24 series 
Mixed metal/carbon film resistors %4W E24 series 1RO to 1OMO 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms 
Linear Carbon pre-sets 100mW and %W 100R to 4M7 E6 series 
Miniature polyster capacitors 250V working for vertical mounting 
.015, .022, .033, .047, .068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p. 0.47-8p. 0.68-8p. 1.0-12p 
Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p -3p. .01 to .068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p.0.47/50V-8p 
Submin ceramic plate capacitors 100V wkg vetical mountings. E12 series 
2% 1.8pf tp 47pf-3p. 2% 56 pf to 330pf - 4p. 10% 390p - 4700p 
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 150CP to 47000P 
Polystyrene capacitors 63V working E12 series long axial wires 
10pf to 820pf - 3p. 1000pf to 10,000pf - 4p. 12,000pf 
741 Op Amp - 20p. 555 Timer 
cmos 4001 - 20p. 4011 - 22p. 4017 
ALUMINIUM ELECTROLYTICS (Mfds/Volts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 
100/16, 100/25 7p; 100/50 12p; 100/100 
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 
1000/25 25p; 1000/35, 2200/25 35p; 4700/25 
Submin, tantalum bead electrolytics (Mfds/Volts) 
0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16 
2.2/35, 4.7/25, 4.7/35, 6.8/16 15p; 10/16, 22/6 
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 
VOLTAGE REGULATORS 
1A + or - 5V, 8V, 12V, 15V, 18V & 24V -55P. 100mA.5,8,12,15,V + 
DIODES (piv/amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 4%p. 400/3A 1N5404 14p. 115/15mA 0A91 . 8p 
100/1A 1N4002 3%p. 1000/1A 1N4007 5p. 60/1.5A S1M11 5p. 100/1A bridge 
400/1A 1N4004 4p. 1250/1A BY127 10p. 30/15A OA47 
Zener diodes E24 series 3V3 to 33V 400mW - 8p. 1 watt 
Battery snaps for PP3 - 6p for PPS 
L.E.D.’s 3mm. & 5mm. Red, Green, Yellow -10p. Grommets 3mm - 2p, 5mm 
Red flashing L.E.D.'s require 5V supply only 
Mains indicator neons with 220k resistor 
20mm fuses 100mA to 5A. Q blow 5p.A/surge 8p. Holders, chassis, mounting 
High speed pc drill 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dc 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit 
Glass reed switches with single pole make contacts - 8p. Magnets 
0.1” Stripboard 2%” x 1”9 rows 25 holes - 20p. 334” x 2%" 24 rows 37 holes 
Jack plugs 2.5 & 3.5m 
Sockets Panel Mtg 2.5 & 3.5m 
TRANSISTORS 
BC107/8/9-12p, BC547/8/9-8p, BC557/8/9-8p, BC182, 182L, BC183, 183L, BC184, 
184L, BC212, 212L-10p 
BC327, 337, 337L-12p, BC727, 737-12p, BD135/6/7/8/9-25p, BCY70-15p, 
BFY50/51/52-20p. 
BFX88-15p, 2N3055-50p, TIP31, 32-30p, TIP41,42-40p, BU208A-£1.20, BF195, 197-12p 
All prices are inclusive of VAT.Postage 30p (free over £5). Lists Free. 


THE CR SUPPLY CO 


127 Chesterfield Rd., Sheffield S8 ORN 
Tel: 0742557771 = Return posting 


BTEC ELECTRONICS 
TECHNICIAN 
FULL-TIME TRAINING 


2 YEAR 
BTEC National Diploma (OND) 
ELECTRONIC & 
COMMUNICATIONS ENGINEERING 
(Electronics, Computing, Television, Video, Testing & 
Fault Diagnosis) 


1 YEAR 
BTEC National Certificate (ONC) 
ELECTRONIC ENGINEERING 
1—INFORMATION TECHNOLOGY 
(Electronics, Satellite TV, Networks, Telecomms) 


2—ELECTRONIC EQUIPMENT SERVICING 
(Electronics, Television, Video Cassette Recorders, CCTV, 
Testing and Fault Diagnosis) 


3—SOFTWARE ENGINEERING 
(Electronics, Assembler, BASIC, Pascal, CADCAM) 


4—COMPUTING TECHNOLOGY 
(Electronics, Computing Software/Hardware, Microelectronics) 





ADVERTISERS 
INDEX 


CIRKIT DISTRIBUTION 
CRICKLEWOOD ELECTRONICS 
CR SUPPLY COMPANY 


HENRY’S AUDIO ELECTRONICS 
HIGHGRADE COMPTS 
HIGH-Q-ELECTRONICS 

HILLS COMPONENTS 
HOBBYKIT 

ICS 

10 MONTHS 


BTEC Higher National Certificate (HNC) 
COMPUTING TECHNOLOGY & ROBOTICS 
(Microprocessor Based Systems, Control, Robotics) 


768/769 | 


Cover (iv) These courses include a high percentage of college based 
762 


practical work to enhance future employment prospects 
_ No additional fees for overseas students 
Shortened courses of from 3 to 6 months can be arranged for 
applicants with previous electronics knowledge 


THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
AN EQUAL OPPORTUNITIES PROGRAMME 


O.N.C. and O.N.D. 
Next Course Commences 
Monday 7th January 1991 
FULL PROSPECTUS FROM 


LONDON ELECTRONICS COLLEGE 
(Dept. EE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 
TEL 071-373 8721 


MARCO TRADING 

MULTITEST 

NATIONAL COLLEGE OF TECH 

NATIONAL COMPONENT CLUB 

NUMBER ONE SYSTEMS 

OMNI ELECTRONICS 

PARTRIDGE ELECTRONICS 

RADIO & TV COMPONENTS 

RICHARDSON SYSTEMS 

SERVICE TRDING CO 

SHERWOOD ELEC. COMP. 

SPECIALIST 
SEMICONDUCTORS 

SPIERS ELECTRONICS 

SUMA DESIGNS 

THE TYPESETTING BUREAU 

TK ELECTRONICS 

TUTORKIT PRODUCTS 




















vr : ag ba eeenenets Uae. . rTNS WU so ne i a asa aieaenee par 
w 5.25” Disk Drives, RRM Pisesheey urantetavsselimy scdeenininapeige chines eve saesirhesvessseesitesoesvite Se ieesrPadD ‘ 
yz 5.25” Disk Drives, 80 Tk, DSDD, peed, no Wty (Sold on a strictly ‘‘as is” basis)................. - Eon noe 


COMPUTER CONTROL 















i PRES te Na Re RRR RRR MEE Sen Cog to RIERA Dc oc PERERA UP OMT CU RESIS only eh 00 each ‘ 
ad ike Gan SOTO ee ee £0.12 each © Multi-channel AtoD e 
sr pCa e Power relay outputs @ 
BE ES 7 ln ere ere ie ee ae 2 Stepping Motor Control 

FFF ee POD a es ar NS a de TN ss saabtounsul £2.50 ‘ S it hs er In ite “ 
Ore ice DRAM Modules: removed from eauipiien £6.00 each witch/Sens ip 
t 6116 2K BYTE SRAM. ..........-ccsssseesesnnessssneecsssnunssnencensunnsnnereennnntensscnnnst each % D to A conversion @ 
$0 DOG GK TC SIA. oso ioc neh ecciciezescisbec ci Scasisacusedans cancoapctshing GAledocdpers dbaclass 
tr 65256 S2K- Byte RAMS. ..ui...cccssisesesessecscccnseevenescasnpalee acsnnbtankbedacgnenspessedi huselabagaasasehadanensroannsszersorsneston £7.00 each 


£3.00 each 


ee PUT YOUR MICRO IN CONTROL! 


w 8K Byte NV RAM chips 





"ee EEE OTe ® sreeen e BBC/Master e Spectrum (all models) * 


tated. Add 15% VAT to all prices. Send an SAE for our latest list or for more info. e IBM PC/XT/AT & Apple le/liGS e 

Dept EE, 374 Milton Road, Cambridge CB4 1SU 5 ord CEES fin Lacon 

: ge e Archimedes 
Tel: 0223 424602 or 0831 430496 (Please note mail order on i ie elere 4/126 @ Scorpion © 


Eclipse 


ELECTRONIC COMPONENTS 


Importers and Distributors of Electronic 
Components and Computer Products 


166 CROSS STREET, SALE 
CHESHIRE M33 1AQ 















Our range of inexpensive Interpack Interfaces can 
connect and interchange with all of these computers 


using the unique Intercard personality card system. 
ideal for robotics, models, test and measurement, 
alarm systems, automation etc. Interfacing 
introductory packs from under £50. For a free 
detailed information pack and special offer brochure 
please write, FAX or telephone: 


Fax: 061 
9051499 


Tel: O61 
9690619 






DCP Microdevelopments Ltd, 
2 Station Close, 


Lingwood, DCP 
Norwich, NR13 4AX. 


Technical (0480) 830997 —_| Microdevelopments 


FAX (0480) 830534 






COMPONENTS FOR 
ENTHUSIASTS AND INDUSTRY 
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LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS LARGE S.A.E., 30p STAMPED FOR CURRENT LIST. 


fe) el ace el alaem eee at) 9 Supplied ready built and tested. OMP VARISPEED TURNTABLE CHASSIS. 
at 


OMP POWER AMPLIFIER MODULES Now erijoy a world-wide ‘Teputanon: for quality, revabiliy and % MANUAL ARM %& STEEL CHASSIS #* ELECTRONIC SPEED CON- 
performance at a realistic price. Four models available to suit the needs of the professional and hobby market, i.e., Industry, TROL 33 & 45 #& VARI PITCH CONTROL % HIGH TORQUE SERVO 
Leisure, Instrumental and Hi-Fi etc. When comparing prices, NOTE all models include Toroidal power supply, Integral heat sink, DRIVEN DC MOTOR % TRANSIT SCREWS % 12” DIECAST PLATTER 
Glass fibre P.C.B., and Drive circuits to power compatible Vu meter. Open and short circuit proof. NEON STROBE % CALIBRATED BAL WEIGHT % REMOVABLE HEAD 
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS SHELL #& '"CARTRIDGE FIXINGS #& CUE LEVER %& POWER 220/240V 


5060Hz % 390x305mm %& SUPPLIED WITH MOUNTING CUT-OUT 
OMP100 Mk 11 Bi-Polar Output power 110 watts TEMPLATE. 

R.M.S. into 4 ohms, Frequency Response 15Hz — POE 299-99 789.00 P&E. 

. 80KHz —3dB, T.H.D. 0.01%, S.N.R. —118dqB, Sens. for 
jj Max. output 500mvV at 10K, Size 355 x 115x65mm. STANTON AL500 GOLDRING G850 
PRICE £33.99 + £3.00 P&P. PRICE £16.99 + 50p P&P PRICE £6.99 + 50p P&P 


NEW SERIES II MOS-FET MODULES THOUSANDS PURCHASED 


OMP/MF 100 Mos-Fet Output power 110 watts R.M.S. Mala MacOS aA [ORG] a ANN Sl MCR INGMStNCL@s BY PROFESSIONAL USERS 
into 4 ohms, Frequency Response 1Hz — 100KHz ‘ 

—3dB, Damping Factor, >300, Slew Rate 45V/uS, 
T.H.D. Typical 0.002%, Input Sensitivity 500mV, S.N.R. ven aiiia 
~—125dB. Size 300 x 123 x 60mm. 

PRICE £39.99 + £3.00 P&P. 



































































OMP/MF200 Mos-Fet Output power 200 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
—3dB, Damping Factor >300, Slew Rate 50V/uS, 
_ T.H.D. Typical 0.001%, Input Sensitivity 500mV, S.N.R. 
—130dB. Size 300 x 155 x 100mm. 

PRICE £62.99 + £3.50 P&P. 




































NEW MXF SERIES OF POWER AMPLIFIERS ~ 
THREE MODELS:— MXF200 (100w + 100w) 
MXF400 (200w + 200w) MXF600 (300w + 300w) 


All power ratings R.M.S. into 4 ohms. 


FEATURES: * Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary 
indended level controls * Illuminated on/off switch * XLR connectors * Standard 775mV inputs * Open and short 
circuit proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Therma! Protection. 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. ~ 
SIZES:— MXF 200 W19"xH3'%" (2U) x D11” 

MXF 400 W19"xH5%" (3U) x D12” 
MXF 600 W19”" x H5%” (3U) x D13” 
MXF200 £171.35 

PRICES: «MXF400 £228.85 
MXF600 £322.00 

SECURICOR DELIVERY £12.00 EACH 


LOUDSPEAKERS OMP LINNET LOUDSPEAKERS IN CAR STEREO 
» LARGE SELECTION OF SPECIALIST LOUDSPEAKERS BOOSTER AMPLIFIER 


AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER THE VERY BEST IN QUALITY AND VALUE 
i “” GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE- 
Lm QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p 
; - STAMPED) FOR COMPLETE LIST. 


McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC. 


ALL McKENZIE UNITS 8 OHMS IMPEDENCE 
8” 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT ORie DISCO 










OMP/MF300 Mos-Fet Output power 300 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
—3dB, Damping Factor >300, Slew Rate 60V/uS, 
T.H.D. Typical 0.0008%, Input Sensitivity 500mV, 
S.N.R. —130dB. Size 330 x 175 x 100mm. 

PRICE £79.99 + £4.50 P&P. 























NOTE:— MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS, STANDARD — INPUT SENS, 500mV BAND WIDTH 100KHz. 
PEC (PROFESSIONAL EQUIPMENT COMPATABLE) — INPUT SENS, 775mV, BAND WIDTH 50KHz, ORDER STANDARD OR PEC 












. Vu METER Compatible with our four amplifiers detailed above. A very accurate visual 
"display employing 11.L.E.D. diodes (7 green, 4 red) plus an additional on/off indicator. 
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic 
2. Case, with tinted acrylic front. Size 84 x 27 x 45mm. 

eee PRICE £8.50 + 50p P&P. 




























MADE ESPECIALLY TO SUIT 
TODAY'S NEED FOR’ COM- 
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS, FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS, 
GRILLE AND CARRYING HANDLE, 
INCORPORATES 12” DRIVER PLUS 











































































RES, FREQ, 80Hz. FREQ, RESP, TO 14KHz. SENS, 990B. 0.0... occccccccceceeee E £29.30 + £2.00 P&P HIGH FREQ. HORN FOR FULL TWO SUPERB HIGH 

10” 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENT MID. FREQ. RANGE: 45Hz-20KHz BOTH POWER CAR STEREO 
RES, FREQ, 70Hz. FREQ, RESP, TO6KHz. SENS, 1000B. .........0c0c.ccccccceess PRICE £35.58 + £2.50 P&P MODELS 8 OHM, SIZE H18” x W15" BOOSTER AMPLIFIERS 
10” 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT HIGH POWER MID. x D12”. 

RES, FREQ, 45Hz. FREQ, RESP, TO7KHz. SENS, 103dB. .................. ee PRICE £48.67 + £2.50 P&P 150 WATTS (75+75) INTO 4 OHMS 
12” 100 WATT C12100GP HIGH POWER GEN, PURPOSE, LEAD GUITAR, DISCO, os a haenan CHOICE OF TWO MODELS Ee el p S110 10) INTO 4 OHMS 
RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 980B. 0.0... ooccccccceccceeees : — 

12” 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, P.A., VOICE, DISCO. POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET : te nat ore See WInES 
RES, FREQ, 45Hz. FREQ, RESP, TO 14KHz. SENS, 1000B. |... ocecececeee- PRICE £38.58 + £3.50 P&P niet neur a te 
ae oe | eee Hal POWER Bide, KEYBOSRDS, DISCO.r A. OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR * SHORT CIRCUIT OUTPUT 

RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 1000B. «00.0000. occcccccccscseeee PRICE £65.79 + £3.50 P&P PROTECTION 

12” 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR, KEYBOARDS, DISCO, ETC. OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR * POWER REQUIREMENT 12V. D.C. 
RES, FREQ, 45Hz. FREQ, RESP, TO5KHz. SENS, 1000B. .......-- ce cceceee PRICE £87.51 + £3.50 P&P cemieconnelL PRICES: 150 WATT £43.00 

15” 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO. .— £12.00 PER PAIR 300 WATT £95.00 + £3.00 P&P EACH 
RES, FREQ, 40Hz. FREQ. RESP, TO5KHz. SENS, 98dB. .........o cece. PRICE £55.05 + £4.00 P&P 

15” 200 WATT C15200BS VERY HIGH POWER BASS. PIEZO ELECTRIC TWEETERS-MOTOROLA 

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 99dB. .....2.--ccccecccecececeee. PRICE £75.10 + £4.00 P&P ff PIEZO ELECTRIC TWEETERS — MOTOROLA 

15” 250 WATT C15250BS VERY HIGH POWER BASS. PRICE £82.54 +£4.50 Pap ff uO! the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient 
RES, FREQ, 40Hz. FREQ. RESP, TO 4KHz. SENS, 990B. ................ Y ‘BASS 34+ £4.5 response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can 
15” 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENCY BASS. be added to existing speaker systems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 102CB. «0... occcccccceccceeee PRICE £96.47 + £4.50P&P Bf cuppi icp with £ ACH TWEETER 

18” 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS. TYPE ‘A’ (KSN2036A) 3” round with protective wire 
RES, FREQ, 27Hz. FREQ, RESP, TO3KHz. SENS, 99GB... esse. PRICE £172.06 + £5.00 P&P mesh, ideal for bookshelf and medium sized Hi-fi 





speakers. Price £4.90 each + 50p P&P. 

TYPE ‘B’ (KSN1005A) 3%” super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
£5.99 each + 50p P&P. 

TYPE ‘C’ (KSN6016A) 2” x5” wide dispersion horn. For 


EARBENDERS:— HI-FI, STUDIO, IN-CAR, ETC. § 
ALL EARBENDER UNITS 8 OHMS (Except £B8-50 & EB10-50 which are dual impedence tapped (a 4 & 8 ohm) 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND 













RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 97GB. ..............0000-.. PRICE £8.90 + £2.00 P&P i? . : 

10” 50 WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CA as . . quality Hi-fi systems and quality discos etc. Price £6.99 
RES, FREQ, 40HZ. FREQ, RESP, TOSKHz.SENS,990B..... PRICE £12.00 + £2.50 P&P each + SOp P&P. Rien Wecaee 

10” 100 WATT EB10-100 BASS, HI-FI, STUDIO. TYPE ‘D’ (KSN1025A) 2”6" wide dispersion horn. 
RES, FREQ, 35Hz. FREQ, RESP, TO 3KHz. SENS, 96qB. ...........-.-----. PRICE £27.76 + £3.50 P&P Upper frequency response retained extending down to 
12” 60 WATT EB12-60-BASS, HI-FI, STUDIO. mid range (2KHz). Suitable for high quality Hi-fi systems 
RES, FREQ, 28Hz. FREQ, RESP, TO3KHz. SENS, 92dB. ..............0.... PRICE £21.00 + £3.00 P&P and quality discos. Price £9.99 each + 50p P&P. 

12” 100 WATT EB12-100 BASS, STUDIO, HI-Fl, EXCELLENT DISCO. TYPE ‘E’ (KSN1038A) 3°74" horn tweeter with attractive 
RES, FREQ, 26Hz. FREQ, RESP, TO3KHz. SENS, 93¢B. ...........0..0----cccee. PRICE £38.75 + £3.50 P&P silver finish trim. Suitable tor Hi-fi monitor systems etc. 






Price £5.99 each + 50p P&P. 
LEVEL CONTROL Combines on a recessed mounting 





5%" 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 
































RES, FREQ, 63Hz. FREQ, RESP, TO 20KHz. SENS, 920B. o.oo oececcececeese. PRICE £9.99 + £1.50 P&P aera 
6%" 60 WATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. eee pe So cos eee ie eee 
RES, FREQ, 38Hz. FREQ, RESP, TO 20KHz. SENS, 94dB. ees. PRICE £10.99 + £1.50 P&P : 

8” 60 WATT EB8-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 

RES, FREQ, 40Hz. FREQ, RESP, TO 18KHz. SENS, 89B. ............... PRICE £12.99 + £1.50 P&P STEREO DISCO MIXER : | 

10” 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. . \ \ BRRRenR rrr 

RES, FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS, 86dB. 0... occ. PRICE £16.49 +£2.00P&P {ff STEREO DISCO MIXER with 2 x 5bandL &R SSSA 


graphic equalisers and twin 10 segment L.E.D. 
Vu Meters. Many outstanding features 5 Inputs 
with individual faders providing a useful com- WES weds 
bination of the following:— ‘ SC 
3 Turntables (Mag). 3 Mics. 4 Line including CD WN ACRE 
plus Mic with talk over switch Headphone Moni- 

tor. Pan Pot L. & R. Master Output controls. 
Output 775mV. Size 360x 280x 90mm. Supply 
220-240v. 


TRANSMITTER HOBBY KITS 


PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS , 





























S SX 
3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER- ~ .. 


FORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V (a 0.5AMP, 







PRICE £14.49 + £1.00 P&P 3 watt FM Price £134.99 -—— £4.00 P&P 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH Transmitter 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATT, PRICE B 4 E = C T R 0, N | C S 
£8.62 + £1.00 P&P i 
a a Dept EE 









Access . | 
4 ce AEE NEC ETe e UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR 
VISA ACCESS ACCEPTED BY POST, PHONE OR FAX. acon TEL: 0702-527572 FAX: 0702-420243 









